5 Solution of es; Wit 
> ; 1 4 | „ 
5 = 5 | 5 Ms. 7 — % 
os at Circle. 5 
. „ 5--Tv Which « 
5 7 2 . 9 . . F Ys 
| | „ Aftronomical Paradoxes: 
. f the Celeſtial Hemiſpheres, Se. 
„5 | ole made eaſy to the meaneſt Capacity, in 2 
I Method not heretofore extanr, - 9 
. Teacher of he Mathers: 


Being a Comprehe 


E 


% 


A 
2,43 


Kin Edward's 


, 


2 N — 
K 8 REO < * * k 
INE = 250 Ys 


* roy 4, a x 
5 wk ee * * 9 
3 . 


. Ts Broads Sreet < Wapping, | near | Wapping A | f | 
. Stairs, are taught theſe cc Aube. . 
Gal Sciengec WS 8 


» 5 14 
8 1 : 2. 
' 7 


Saen kr 1 0 
ERCHANTS ACCTS SSVARVEYILNG, 
G SONNET, 2G AUG, 
Talcenenzrazgd vn u, 
NAVvIOGAT TON, Foz TiriGatTION 
Nera ann ALGEBRA. 


The Uſe of the Gers, and al other Aurbema- 
tial Inſtruments; the Projadtion of the W on 
my Circle, | 


iy A 


4. 
wu 


n 


* 


By Jos nu Kerry. 


3 With whom - Young. Gentlemen. and. 1 

5 woeell Boarded, and Completely and 1 

| Quality'd (on Reaſonable Terms) for any DO 
relatin g to e and che Mar matichs. | 


„ ; | „ 


GENTLEMEN - 


fl _—_— % n * 
x A TEEN 9 ; . 7 * N , : 
— 7 * 1 e q 3 * * 5 * bg LS IT w x 
al 4 wx PE? 7 * o T7 F 0 n 1 „ 4" 0 2 94, ö * 
5 - , n . 3 * 2 * 1 7 + 7 
9 * 320 * 2 58 2 TY NL * 1 n » ** : en 4 f * 1 1 : ot 
1 PM, APs 3, N rr 4 4 > EAN * 1 8. + a SF. 4 X#* 4 * 
. r 5. * 8 os Ay 8: 4 . "JL, 7 * R ou 1 L * 
* SEE, 4 J). we, 67 > o £8477 . b . 4 of = . 'S a N 
"4 THT I * wy 4 25 Wd” 4 7 8 . 4 
: 75 * n a „ . >. JT 5 * 
— * by \ 1 * 4 2 
| 7 8 „ 
N 8 4 8 
4 


CAN CADEAD DDE UD 


TO THE 


MARINERS 


Great-Britain and Ireland. 


5 


E Kind Acceptance my former Treas» 
tiſe of Navgation hath met with for 
its uſefulneſs and plainneſs in the 
Theory and Practice of this Art, 
hath enceuraged the Book/ellers and 
ESSE Proprietors thereof, at a much greater 
Charge to Re-print this Second Edition with ſome 
Additions and Corrections; Which hath induc'd me 
to Add this Second Part or Volume, and to make + 
it as plain and uſeful as the former Part; not doubt- 
ing but it will be as well received by You, whoſe 
Acknowledgement, and Encouragment will appear 


| — b 3 
* 4 , 
4 > Ie Us? 7 - £,9 F 
. 1 
a 


— 2 


by the quick Sale of this. That Proſperity may 


attend your Sails, and all your Laudable Studies, 
and Undertakings, is the Hearty Prayer of, 


„ GIN TI I uE N, 

Frow my School in Broad- . | EE 
Street, Wapping, Tour Obliged Servant, © 
May 8, SR pn . 


' Joſhua Kelly. 


* 


Parr II. A343 - TH mm 


— — — — 
* 6 9 * 2 - bh Te 2 _ FI K 5 LY 
Rx b 0 * , ER OS : * 5 — 
5 1 F * 9 * 2 A . 5 r 5 2 * . *. * 
* . * 1 » 4 9 5 ” 
* N * of” 3 4 - „. * , oY bi bh * * 5 4 
* * 


» 
* 
» 
* 
; Geng 
. 4 
% 4 1 13 8 
. 4 x + „ 1 a * - & 5 
* * 
. * \ 4 „* Z 
4 *..; h # s — 0 
2 * 
oy ry 
* $ 3 j 1 
"© + , : 20 
1 „ * 
x 4 
* Fe f 4 
* ; 
# ; 
»* 1 
. 1 
: # 
* < 
8 
=o & i * 
- Z F a 
"x" 4 » ? 
* . » £ » 
, * 4 
7 4 Fa 
x % * 
» E ny 1 
# 
0 4 6 ; 
7 q I . 
« : * o * 
3 5 


- d.- 2 hy 
= ® 8 6 
. : | 
4 1 * b E 
3 * - * = * PE x] * 
2 * 
by 
* t 
. Y * 
i . 
* þ 5 
7 o 
: 8 Z * 4 
* * 
ho * * 
* * * 
3 8 f 
. £ 
hy * 
. ; . . 
4 ” 1 7 
» : F 
* » 
0 * 
*. . 
* * 
z 
FY * 
4 * . 
* N 7 1 
4 
, * 5 
* 
1 
” 
* ? / 
„ 
g F 7 
* 2 * 
a 4 . 
* 
C = 
— , d 


3 
P vw *% - 4 
5 bl 1 5 
- o 4 g E 
F.% 
* * 
* 4 8 
OO — 


) 


- * 
* 
In 
* © 2 
- 
8 
* 
7 

7 * ' 
— 1 


9 34 
19 * g ; 
pete mung „ 
7 8 
+ 
* * * 
. * 4 
» 


*+ 
Kee 


1 
f 
„ 
? 
” 
OY 
24 * b 4 25 
\ 
2 . 
3 
* 


* 


3 # 


4 1 2 * 
n * 1 
- 4 4 9 * 


[CONTENTS 


EAT x ARS Tk 


F. I. x I Lain Triponometry ReBangules SGG 70. 
ä metrically, and erformed, or ſolved Mechanical, 
1 „ Lee ly, in all the Varieties. of making | 
each Side the Radius of a Circle; alſo, Inſtrumentally, 
by Gunter's Scale, and Arithmeticahy, by the Natural Sines, 
(called by ſome, Given DUO. and 25 the Square 
Root. + | page 1 
tl: £ Trienguler Hopf or. View of all the vary of 

Propoſitions, for the vs ps of 2 mann 
„ 1 1 F . 2 


6 HE \ 1 


- 


5 b 8 E C + 5 4 SSt * * 


III. Plain Prigomomerry Oblique, Ng Grmetricaly, 5 
zam Infermmqucely,. and b Natura Sine, 


Page 23 
IV. AS rynopfis is or View of Properiions for the n of 
_ four Caſes of Oblique Plain Triangle . 285 34 ; 


CHAP. 5 


. v. Spherical Geometry ; or 8 t ereographick P 9 3 | | 


| laid a-wn, in order 70 ConferuR Spherical Triangles, or eg 
| Aſtronomical Problems, 35 e 


* 


As "CHAE 


** 3 A - 8 


"The CONTENTS 


CHAP. nu. 6 C T. 1 


., ar, Trianę TY 1. 45 ywopfis of the Proportions 9 
Literal and Verbal ble of tbe 16 Caſes of | 

5 Lebe Angled Spberick Triangles, according to the Globical 
Es . ef the 1 wit * Sebemes * ſame, | 
| f 85 age 170 7 


VII. The fans oerforniad more eaſily by _ Lojd Napair's . 
Catholick or Tu Feral Propoſition with Schemes, and Soluti. 
ons to all the — | " — Ws | 


CHAP. Ty. SECT, 1. 


F. VIII. Ribe. angled Spherick Triengles, wroug bt Geomes 
N 3 and Infirumentaly, y * U 


. 0 


IX. The DoBrine of Oblique-Spherick Triangles, 8 
ticalh, and aim in all their Varieties. 103 


i CHAP. v. SECT, * 


J. X. . in 1 relating to the Sun and fxel 
Stars, of the various Poſitions of the $ Sphere, the five Jones. 

— #be different Diſtinflions of the Inhabitants, and to find 
4 Map where the Antæci, Perizci and Antipodes, of 


ay gem Place g with Gegrapbical Neves, Og. 


a 
86 
i 
1 
b | 
i» 


132 


* 3. 
A 1 ns 
23 


ECT. IL 


1 


7 


N 


* 


E 5 LE Ty 07 LOL ES . af a R n . PETIT, * 4 * . 
. r F 8 r 9 Fr os $4 a 
WE ; . : >” ON p ; e , * Ov 
TTC 3 2 ct et eh "I 1 ; 
4 * J * F 88 6 . P 5 - 8 5 9 : : 
3 5 7 5 p - 
v4 Fl * $ 
* p c 
a 5 $ - v 
* + * q * 0 5 
N * | *. * 
5 3 * 
« * 4 * : 
7 - + * - 4 8 f ” 7 
5 " 
} 


8 0 Proper Axioms, both Goometr ical, and lame 


. Xl. To find the Time of the Rifing and sept of the 


* a - 
* . 
* 
- : 
2 : 77 * 
v Z 4s ” or 8 E 0 C 1 * , IT. , 7 1 . 
4 : 2 5 52 — ; 4 ; F 2%, 74 
* 3 * 4 * 6 a 


XI. The Dodtriae of the Sphere, or Practical Aſtronomy, ob 
Spherical Trigonometry applied, in great Variety of Aſtro: 
nomical Problems, relating to the Sun and fixed Stars, 
? ＋ Geometrically, Logarithmeticaly and kinn, 


* ** 8 BY 
S:E CT. II. "i 
: 89 „ ** Ho $ ? . 0 a 8 : 


XII. The Ferious Queſtions in Oblique Aſtronomy. ſoloed by 
171 


* © - 


fixed Start, their Amplitudes, Azimuth, Hour of the Night, 


1 
% 


6 * 4 * = * 
- 1 ' N 
# 8 > C — l | : 
E T | I 
2 0 - 


XIV. Various Critical and curious Queſtions, of the fixed 
Stars in an Oblique Spherical Triangle ſolved. 21 


SECT. m. 


XV. Problems of the Sun and Fixed Stari, Projefled upon 


= 


© the "Plains of the other Great Circles, viz, abe Equi- 


wig, Horizon, Feige. Prime Vartcal . 529 


— 


42 


» " : a 1. s 
7 9 4 5 . - % 4 * 
. . ; A 
HP 18 3 p KF 
= ; * 
* 


rr 
* R - at; 


* 4 * 
2 243%" 

f . 2 ** 4 
r 


— 


* > * 3 + He” n 
* Lt] * 9 _ * 1 bs nn e * h 
* 2 <<. 19. 4 S * a F< * as 2 8 3 2 
92 * 7 * * 3 W ts PX. 3 IP, a n * 
% od A27 * 7 s s KS Y 
*. ' N a * n 
2 4 = 
. U 7 * j CK; 8 
N 6 
* 


— ; : : * 4122 ; 
th . "WP; 4 . oy * 8 8 
1 +. © . ** 
; FF OD + 


me e EN 1s 


XV i 4 The Prafiical Queſtions in PPG ſolved by Inſpett- | 

on in the Tables by a general Example, . 22347 
WSV] 

xyn. Of the Poetical Rifing and Setting of the Stars, vir. 


'*»  Coſmical, Achronical, Heliacal, 0" S659 
er, 


| XVIII. Of the Images, or Conſtellations upon the Celeſtial . 
Globe, Planets, 2 Circles of the Sphere deſcribed in Verſe 


| 5 for the belp of the Learners Memory, © 2356 


XIX. A Table of the Longitude, Latitude and Magnitudes 
of the fixed Stars Reflify'd to the Year 1733, with their 
nature, Subſtance, Number, Parallax, Diflance, &c. 
3 | „ 260 
| XX. Problems in Aſtronomy, wherein by Conſtruction and 
Calculation, are found, 1. the Right Aſcenſion of the Me- 

dium Czli, what Point of the Ecliptick Culminates,and its 
Altitude, alſo vba Angle it males with the Meridian, 2. 

the Altitude, and Azimuth of the Nonageſime Degree, the 
Points Aſcending and Deſcending, and the Angle Orient, or 
Angle of the Ecliptick and Horizon, 266 
XXI. The Altitude, and Azimuth of a Planet. Comet, or new 
Star together with the Time of the Night given to find 
its Devlination Right Aſcenſion, Latitude, and 1 


. 


So: © 50 ow 


IN | 2 3 * 9 1 fe #: « 1 * 8 * . 5 s, 
bs F * : 4 1 : 3 Z ; N 
; I g 2 „ + fig, ＋ — 1 0 


Cots 


The C ON TEN T 8. 


XXII. By the Right, Aſcenſion and Declination, or the L ati. | 


tudes and Longi tudes e ro. $ FRE Given, [7 find their 


Diſtance aſunder,/. . <4 1100667 "iu 


E. x. 8 


XXIII. To bon the "Stars by the Hep of ; Planiſphere 2 
and 4 05 $ tick. _ 2733 


CHAP. vil, 


of the General Meridian, or Sol ſtitial, Colure, 2. On the Plain, 
| of Equinoctial. 3. On the Plain of the Horizon. 4. On the 


Plain of the Ecliptick. 5. On the Plain of the Prime 


Vertical. 6. Upon an Oblique Cirole, Nen Demonſtrates 


the Difficult part of Dialing, : 276 
XXV. Bos Proje She. ove. 2 one of the. "05 | 
. Care 
XXVI. To projekt an Eighth Part of he Surface of ths 

Globe on a Plain, Page 302 


XXVII. To Project the Sphere Gene H, on ts Plain 
of the Equator, 


: 304 
XXVIII To Project the $ pbere Orthographick, on the Plain 
of the General Meridian or ſolftitial Colure, &c. 306 


CHAP. VIII. 


4 XXIx. The Demonſtration of > a uſed in why 


_ Spherick Triangles, e n 3173 5 


* *. 6 3 


CHAP. Ix. 


XXX. Problems in Geograghy, and Great Circle Sailing 3 


wherein is ſhewed the great Uſe and Advantage thereof in 
Navigetion, 28 > ga 


CHAP 


„ 
* * n 4 
GS * . 
2 nk 

N "x 
b N — 


6. xXI v. To RE the Sphers, on 4 plain, 1. Upon the Plain 


* 
7 


} 
{ 


- 


© & « 8 A 


The CONTENTS 


kat 8 


« eos 


* 


XXXI. The Uſe of the Terreſtrial, and Celeſtial Sailing in 
#he various Problems of Geography, Navigation and Aſtro- 


, 


236 


XXXXII. Aftronomice! Paradoxes propes'd and anſoerd, 
5 CHAP. XII. 
XXXIII. The Uſe of the Celeſtial Hemiſpheres. 


2 


*. " 


5 
> "2 


e 


eee eee 


/ * 


-, BNN - a6 
gular, r. Rectangular, e L 25. r. Angle A . p. 21. l. 7. for 8 4 
r. ſaid; p. 39. |. 10. f. as in Prob. 8 p. 42, I, 4. 1. Angle ſuppoſe of 5 p. 
45.1. 10. r. Prob. 9 p. $7. I. 4. 1. Equal to the Angles, P. Gr. I. 31. ro 
B., p. 65. I. 22. fer F. r. R; p. ibid. a. 3. Prob, p, 81. I. 33. re 
Prob, 5. Geom. p. 115. I. 3. r. from; p · ibid. I. 5. 1. Prob. % p.136. I. 2. r. 
Caſe 33 p. 130+ | 23. for QE r. O E, p. 32. I. 30. r. March 5 p. 142. 
1. 22. r. Extent ; p. 161. I. 34. r. Five; p. 170. I. 14. r. the Tar, p. 190. L. 
1. r. Axions 7. Page 323. following : 1. 42. r. Prob. 13 1 P. 217. r. Caſo 4. 
of Oblique Aftronomy y P. 222. f. 6. r. look further en Page 276, p. 313. L 
15. for cure, r. are in propertion to their Oppoſite Angles, and contra, 


| P AGES 5. ia. under Gunter's Scale 1nfirumental, read, The Extent s 


# 


Fd 


— 


76 


. 
BY 


893 


> 


N n 
22 


—— — 


8 


. 


— 


e 


4. Explenation of the i” or Characters usd 
in this Treatiſe (for brevity ſake. F, 


More, or add; as, A ＋ B, is A mor 1 
Leſs, as ſubfiract ; as, A B, is A leſs 8. BY 
[n,or multiply; as AxB, 'is A mulriply d byB. © 

By, or divide; as A B. is A divided by B. 1 

Rule of Three; A B:: C. D, i.e. or Di- 

rect proportion z as A. is to B, ſo is C too, 


|] Sine. 

S. C. 2 Sine Oemplement. 

J. & | Tangent. 

T.C. 4 Tangent Complement. 

8 | Secanr. | 

| Sec.C. | Secant Complemenr. 

R. Radius or Sine of 90 Degrees. 
Z. | Sum. CE 

X. Difference. 


[quality - as A=B, is equal to B. 
Radicality,or Square Root; as, 2) 1 al 
11 i. e. the Square Root of 144 is 12. 

Angle. 


O 
. 
8 9 


LA 


THE 


- "4 1 
* 2 1 
* n „ - 
* } 
* 
n - 
* 3 * 
. - * 
0 
+. j 
hy j 
! 
= 
1 
> 
; 4 
- 
- 
b * 
* 4 
* of — 
» - 
* 
i 
* 
. 
Fs 
71 
* 
* 4 
. - 4 
. 
. 
5 2A 
, 
a 4 
o 
1 * 
* 
* 
. * 
3 3 
, * 
5 4 
© . g 0 8 
L ' 1 0 
3 2 x 
- a 7 . 8 
1 . yr — 
2 * < 
= 
* * 
, n 
. £ 7 
— ; . a 
* * - * 
2 ; 2 . * 
4 * 1 j . * 
Li © » : 
b Y 
; * 
* © >. A 
. 
. 12 
Fg * 2 
* — 4 
. * %* * 
* . * Be * . 
. 
| + WS, #2 


1 


1 — 13 
— we Cr 


2 — 8 e 7 — 3 . ; ＋ 25 . pe . 9 N — ; | 1 * | J , 


— 


| r : : N ; 1 * * 5. | | ; 
<a „„ „ 10 alan A D 1 2 5 07.3800 3.C \ 5 ; 
* 3 2 8 1 3 + 3 * 11 uy : 2 4 * . 
Te Vt A Fs 1 2 oo 8 7 ">. 2 * 
* i: A ; 4 * > * . 25 1 c 


£44 ©, © $2% N * I 
2 "IL 


5 * g 
* "a ye 
* 1 3 . 
* 
/ . 
Per, 
N As 3 : 
LY 15 — 
* ; 4 5 
4 
—_ 
* ; 
„ 
N 
_—_ a Px * ; In, 
f f - * 12 45 155 3 b, 85 hs 5 : re 2 8 * 5 „ n . * 1 
75 8 5 ; v3 4 FO i 4 I 2 A «. WF $. 1 # BER w An I a 26 * 11241 Ae 
ö . ; 25 4 
9% 


PP 1 


N dhe Righedlin'd . Right-ong!%t | "Plain ; 1 
Triangle Tech eeectl 55 


g 're 18 87311 x 4 7 5 r 1 
pothennſe AC 1 . 

2 1 K. at AC BRAD 

3 | Tai ot fr ar 

Requir! 0 cho 5 . ; d — 


38. 4 * "wa 
char BG: ail ES, - 
p f r B 1 „ * 814 0 —_ e 
4 * gs I CG £5 4 n 2 Ki: { —_— 
> — 


F * 
e 


7 


* 
* 


* 47 1 0 


8 15 IF . Struth om 


* 
5 5 8 * » v 4 p 
EFT : N 4 4 4 Th ter 23 1 * 2 * $ E a 
N 5 f. fa " 
# — . ” * * * " 
* ** 23 * * 7 ? * 2 18 £ M4 3 Fr 4 
89 ; (4% * 8 45 r *# 37 3 . o * * A 
'S Eg S f 
* * k . 
« N 8 
* Le ES | & bs EC * 
1 N 1 * oy £ 4 
« 27 %. B os "I 7 L ; 
Cs 3A be 4 
* * 
% 
1 4 : 
\ 138 
5 J i 
= ; F * 
} 21:29 oY ** 3 * * * % 
4 ST.» „ 2 * 14 o& 4 OY ot \. 
a> 2 * t 
; "I : _ 
; ff 2 3 1 8 * , 
23 3 bp" Yes A 
4 £ 2 * — . * \ * 
A F N % 3 
. 4.8 * A, 7 s 
31 j bs þ N 
L 3 8 % 
r 1 5 * a. 
; N | be 15 } A I WIE *. 
| . ' Ku „ 5 ' 
* : 
0 £ 
2 } * it So 2 * * ©; od 1 5 4 
«tt 1 2 N "34+ 4 * = . K * * 
I $47, * 2 A #7 ; ” 4 
1 ne net rn AR 4," F_ | 
** . * 4 4 * 8 3 Sos 5 * & : " a : 
2 EE os „ 5 
Nr 3 N 2 2 a 
22 % „„ „„ „„ „ „„ N * 2 
% ' Fs , , e * N 5 2 


* * ; bag 
s F 


A Wich 6 Degrees of your Line of Chords, 
Points AC (of the given Line 46); deſcribs t 
48 ED the ſame 8 af Chords make 


"ms 


= A OT SS i » — 4" & = 4 = 
N 1 e 
"s 8 
—W7 : $A rn 7s 
e — 
4 F P . - 
— a 
* 
* 5 
\ : 
8 o 
o 
* * 


38e ual to 33 es Angle A, vir! 36⁰ 34. 2. Draw 5 
the Hypothenuſal Line A C from che Paigt.A,.thro'.. 


any Line of equal ror ual, . 95; Parts (or Miles) 
N £ x Prob. 


Length © of the reel B Ya ; which 


the Radius o 


Reſts 
Then vil the Baſe A B, hp the- i Þ c | be 
Sines of their oppoſite Angles * and A Praportion | hs ; 


fle, Tiigmmetry R agar. 


7 


and er it both ways to CC. 30 Make A C fro 


4 rom the Point C Gehm. Port IA. 9 
N all tHe n C4, ng the Line Ap | 
5 12 be: the” LEY of he BY _ 255 


Leal the 


* * „ 
2 

TS. * * yy 

| W 


> [® 
„ 
IK. 


But to find a Mors ral Anse by 3 
bers 5 Produce AC both Ways toc, ande A B to b, and 


CB to b, the Radius of the Circle (of Cord of 6⁰⁸ 2 
t 


And brett the Perpendicular bc Y; und from the Poin 

S$ draw the Parallels there to Se, in both the 
Het and ſecond Triangles, marked 1, 2, Then tis 
lain by the Deſini tion of a Sine Tangent and Secant 
in che fore bug Part, that 18 is the Sine e the Ta an- 
gent, and Ar the" Secant of the Angle at C. In che 


24 Triangle Mie that the Triangles 1, 2, are ſimi⸗ 


lar, and proportional, 8 of the parallel Lines 28 
uy +0 Fn n An * Ny. . „ 55 
Bar e Literal. | | 
1. As AS vn Ac 581 B C in * rt Triangle: 

n | 
3. AsCS..CA:: Sun. AB. 5 | 
+: we ConA eb. the ves Triage, — 


"IK: N Logarithmetical. 
From Re 505 o 


I, Ma ae proc AC 4 Take LA 36: 34 
a rale, 959 6 by 87 


* 


81 202,07 i i Ft . = + %s 7 8 „ I LY A443 
3 7 3 £43 o 4 "1 af 8 5 
—— { bo „ 1 * 
i 95 2 TW. FS 54 l 
q"2 1 „ 1 £ 3 
2 * 4 * ys 
12 L * . 
f — N 5s; 
+ 8 


pain ibo, duda 3 


, the ] Reilins. LB 90? o 1258055 | Condit 5 _ 
ute A 3 vos · | 197772 V's 
the Sn LA 36? 12 9,77506 1 
F oy 8 
erg e C- — .. 6, lng 
9 DCE wh K 


> Radius | — ge? o ene gary 8 
I to the Hypoth · A C 95m. 175 1,97772 


S is Sn. 25 C — 53? 26' 9,904 80 5 i Fi 5 


7» the Baſe AB. — — 11,88252 


IG 7 — "Lip 26; 1,88252 - 
4. Second Variety. 


ging th Be Baſe AB Radius, Perpend. B c is Tang, 
Wipe 


C is Secant. 
A Secant L.A zes 34 Ito the Hypoth. A C g5m. 
& is Radius 90? oo! to the Baſe A B 76m. 
4 Secant C. A 369 34. Hypoth« Aale; 8 
Tang: Z A 36”. 37 Perp. BC um. Fo 


Third Vari ety. | 


Making Ke Perp. BC Radius, Baſe AB is Tang, 


Hy h. A C is Secant. 
* Secant {_C53926' Hypoth, A [> 95m. 


2 Tang. 
20 5 36 Bale AB 26m. 


. Secant 4. C539 26 Hypoths, A c 95 : Rad. * 


ard 9 Ferp. BC 57m. * 
b 6. By Mr. Gunter! s Ball eee, 


„„ 


Tie Extent will reach from R. Sn. 900, to In. 4 A 


365 34 on the Line of Sines. 


The Extent Will reach from Hypotk. AC. 95 m. to 


Perp. B'E 57m. on the Line of Numbers, 


* Fhe Exrent will reach from Re. Sn. 900, to Sa. LC: 


539? 26'”on the Lifie of Sines. 


The Extent will reach from Hy poth. AC 95m t - 2 Bal ; 


A B 76m: on Ae of Numbers. 8 


5 * 
4 


1 1 ; . — I 4 


| » the Table of Natural Sin ines ee : 
lsa ** Table of Natural Sines' foregoing, ' you'll find, 


the Sine of the Angle A 36,34 1 is 15956, and of the An- 
gle C 53 26'is ,$031, 


1. Then by the Rule of” Three, 4 Rad. 2.0000 « Hy- 


poth. A C gm. : 84 A 3536 Ferp, B G 5%m. (or 
rather 56,572: + 2 Ar Rad- 1 e Hyporh. AY 95M. 


N. S. 
: S f. C8031 „ Baſe A B 76.29. 


Cas E II. In the Right - angled plain Triangle ABC 


Is Given Baſe A B 112m, and Angle A q2% 11 
confequently C 46 49. a 


N A C and Perpendicular B G 5 


bete om. | Fi 
ER Draw- 
Ya ET ip! 0 the Line AR 
MET — be.; at pleaſure; 
| Rees and from a 
„ 7; - ny Line of 
: * „„ equal Parts 
"432 ; make.- 
' : „ + © X08 Baſe ' e- 
. 2 j 8 8 
—— 2 1 on 
0 2 F the Point B 
i BAG, . op Perpen- 
. 3 N N „„ CE dicular B C. 
| ; C7717 oO 
Pp | , e - Chord of 


60? deſcribg 

whe Arch FE, which * 1 to 1910 Chord of 42% 

- and draw the Mypothenuſal Line AG. and "twill 

oh the former Perpendicular BC in C; ſo ſhall AC be 
* Hypoth. and B C the Perpend. te uired. 0 

coduce AB and CB to F and R, the Chords of 

69 from the angular Points A and C; and draw the 

parallel Sines E B, LH, and Tanten f 8 . A in 

* laſt Caſe v was directed. „ . 


2. Menſuration Mechanical 


. | Meaſure AC, the Hypoth. on the Line of Equal Parts 
ou plotted A B, , and it wil give you 102 = Parts or 
„ 


Pu ee | R 


Alſo apply BC, the Perpendicular, on Fi ſame 1 
Parts, and it will oo 85 15 1 = are or in or its 


Length. requir'd. e 70 tina Hig net 
TO I oe Ws Jo 1 1 3 4175 ; ak a | W Vs 

To 2 r AB::Aby 1 . , FEAT >... Lp 
2, 4 IH. AB::;EQ- BC. 

1 KF. RE A RE 

. AF- AB; : FEG. BC. 
5. KL. AB: CK. CB. : 
6. KL. re C A. : 


5 9 5 That i is, e ; 
-Big Making the Hypoth. AC the Radius; then hall 
the Hypoth. and Perpend. BC be the Sines of their vhs. 
1 Angles in the Proportion. 


As the Sn. 7. C 47? 49 9. 3 
Is to che Baſe A B 113 m. 2. 04921” 
So is Radius B/ o ; 10.00000 _ 


wp the Hypoth. ae 2 

„„ | = 7 3 dor, 
Lg. 1m. 217% 
4 the Sn. L C 47% 9 9•8 4991 1 


Ir to che Baſe AB 142m. 2 04921 

So is the Sn, L A . ir „„ 
5 —— — : 

To the Perp. BC 102 m. 11.7647 


* 


Log. 2.00644 


24. Variety.” Making the Baſe A B Radus, BE is Tang, 
A C is Secant of LA. 


* Ry * 
£ * — 


As Radius 900 oo' to the Baſe A B 112m. :: Secant I 


LA 42 11 Hypoth. AC 151m. 
4. Radius 90? 00 Baſe AB 112 m. :: . Tang, AA 
427-11 - Perp. B C 102 m. e 


ad. Variety. Making the Perp: BC Radius, AB is ö 
Tang. AC is Secant, to C. 

As Tang. L C47 49 Baſe AB: . : Secant L c * 
49 Hyppth. A C 151m. 10 

A. Tong L = 4 49 'Baſe * * = Radius go o 


1 553 FR Gunter' Kalt ee 


ent will reach from Sn, LC 47” 40 to ned. Sn; 

90 on the Sine. 

The Extent will reach from Baſe A 3 115 zm. to | Hyporh, 
AC 151m. on the Numbers. 


The Extent will reach from Sn. * 47 49 to Sn. L A 
429 11' on the Sines. 


The Extent will reach "I Bale AB 112m. to yep; BC 


on the Numbers. 


6. By Natural Sinet 0 called 3 ſome, Given Namber:) au. 5 
* : met al. 
5 Natural sine of 4 47? 49 is ,7410, and of 4 in 
115. | 
Then by the Rule of Proportion ſay, 
As .7410 N. S.. II2Ms : : 10000, 151. 
Sn. L C - Baſe AB:: Rad.. Hypoth. AC 
As Sn# L C.. Baſe AB . + Sth Lo: 74a . Pech. BC 0 
As $7499 20 112 — 6715 102 War £1 
Or thus 0 
4 Rad Henan, AC:: Sn. 4 8 
— 1, ocoo . 151—:: 66715 101, 3965. | 


| Car III. In the Right-angled Plain Triangle ABC 
there 1$ 5 
Given Perpend. 25 Vong and 060 50? . - 

22's: 


| An 3% c and Baſe A 5. 
i. Conffratfion Geometrical,” 


N the 
Required | 


1. Draw + 68 
the Line AF 5 
at pleaſure; E. | 

and on any. by 
P oint B Co. 7 . % 5 
kern fo AT ntl FT OG 
pend. BC; „ 1 "i 
equal to 98 [A A * r 
„ %% cc a-. 3 D F 
2 On thePoint ds 5 3 I. ONT, Th 5 
9 with 2 2 45 . e A us 

eſcri e c 8 67 gi er L 
Arch. 1 1. 1 * 8 , e 28 . | : 
and = make „ VVV the 
22 4 2 6 = Y | þ 4 a7 


Soc Arch K 1 1 at 10 ben the fam Lins of | 
hords. | 
3, Through the Poing C. and Tdraw the Hy elle 
fal Line G L, to cut the Baſe Line A F in 45 J ſo ſhall 
A C be the Hypoth. and AB the Baſe required. 

4. Draw the fimilar Triangles ADE, AFG, CHI, and 
CRE, © as S Was s diretted in the firſt Caſe foregoing. - Wo þ 


1 6 


hag ' Ataſuration dachte; 7 90 by 


'' Meaſure 40 and & Bon the Scale of equal Parts you 
| e e C-by, and you'll have 154 for che Length of 
Be ee AC, and 120 2 _ xe on 4G, IN 
Ub. required OREN Os e, 


bg 


OA LEY > HA 1 +. 


40 55 Solution Liveral. | 


1. 4&4 ED = BC- AE 2 C. ; 
2. A ED. BC: : IH AB. 
3. 4 FG, BC: : AG. A | 
4 LEG BC:: AF AB 
L SOX e OKs!» 19nT 
ns .. AB. por nets 46 
5 . A 
4 8 Lage ities. | | 
#5 . poth 4c the Radius; then ſhall | 
4 00 and 4 C be in eren their Helen Ao ; 
A nat 1s 1 FE 9 5 
: Ar Sd. ＋ A 395 245 e * 1 
I: ts Ferp- B C 99 . . ——— Nee 
So is Rad: Sn. 079 0 123 
ak ag 1 8 e 
e „ W 1 
4s Sn. L A 395 * ate le , A 
Is to perp. BC 98'. £2 1 99122 ö | ; 
0 is dn. - 1 05 38 9.88823 e 1 
. Baſe 0 8 5 0 11.87945 755 : 


Log. 120M. 2.07717 
2d. Variety. Making the Baſe A B 3 Radius, B 0 is 


Tangent, AC is Secant to A. - I 
n 1 „ EF 1 5 Et fs 
; | | . 

a Yo 


1 ²˙ A ˙¹m-a˙Tʃ⏑ff EE 
8 * * 
y * 19 FILE -< „ 


14 Plain 2 N —— 


LA 39 22˙·, Ferp. B C 500 : Secant LEK 
2 4 A 9 154. 
ay 39 22" Porp. BC h:: Rad, 90% 0 oo 


1200. 


34 Paricly. Making the Perp. B C Radius, ABi is Tua. 


gent, A C is Secant, to C. 


A: Radius go? O0 Perp. BC 98 = Secant 4 0 
- Hypath. AC 154% 
nee > erp. © 22 : Tang, LC 50? 35 


=__ „ e 


"By Gunter s Scale arm. 


T he 8 will reach f from Sts L A 39? 22˙ to \ Rad. 
90? on the Sines. 
The Extent will reach from Perp. B C 98. to Hypoth. | 


AC 154 on the Numbers. 


The xtent will reach from $n. L A 39 22 to sn. Z 
C 50 38˙on the Sines. 

The Extent will reach from Foy. B C * to Baſs AB 
120' on the Numbers. Fs 16 


6. By Natural Sinea Ari 1 15 
By the foregoing Table of Natural Sines the N. Sine 
of 39? 22 is 5346, of 50% 38 is.,7731, Then the Pro- 
portion is, 
As Sn. L A. Perp. BC :: Rad. Hypoth. A C. 
As ,6344++ — 98 m. I ,0000 «» 154 m 
As Sn. L A + Ib BC 1 2 Fn. L- C. Baſe AB. 


As, 6344. — 98 ; 2 7731 120 ner. 
+ ASE IV. In the Right-angled Plain Triangle ARG 


Chen Fa | ho. AC 54 Leagues, and Baſe AR 


I21,5 Leagues. 


2 5 Angles W G and 11 AC. * 


8 


* 


- Plain Hewes ate. "is 


Ly 1 Confrrudien Geometrical. 
Dram. AF at. pleaſure, «s make AR, 
Go = Parts, t i 
2. Erec the Per- : 


pendicular B C. 1 

3. Take 154 equal 
Parts in your Com- 
F 
Foot in A, with the 

other croſs the Per- 
pendicular BCinG 

Through A ud 1 

ca w the Pen e- "= 
nuſal Line A U, aid 
continue it to & arid 1 TON | 
Iz fo ſhall E G=E 3 
SFE be the equal 1 
N at A, and BC i 
; the 2 a 15 ow at A DE, AF 6, * 

5. Draw the ſimilar dag es >; aſi 
e as before directed. . 


„„ . Menſuration Mechanical... NS 5 xy 

| PE Meaſure the Chord FE on Jour: Line of Chords ; 
Or the Line DE on your Line of 'Sines ;- or the Line 
FG on the Line of Tangents; either of which wall | 
give you the Quantity of. the Angle at A, viz. 370 25' 
2. Appl y B BC ro the ng equal Parts you take of A 


and will give you the an 9 the eee 
B C, i. e. 92.9 m. x 5 | 
3 Solution Litgeal.. . 4 
. et i = Sn. Le BT 
8 L. A o 8 ET 


A 
3. - AP ADE: : AC. A Gz=Secant © A. 
4 AEF. AB. 6 . 
* Or, Y AG. AC:: FG. B C. 


5 4. That is, Legarithmetical. | ih 
Making the Hypoth. A G the Radius, the 12 le c 
Wall be in proportion to its oppolire Side AB, as di- 
us 900 is to the e AC. . 


pf wg A 0 1%. 3. 106010 
| 2 F Ng 0s 60 EIS eee, x 
| LS | == * : A - 
7 > Sine e 520 * gp Dans if ba 
Which ſubtra& from . -00 oo. 35 e eee i 
Reſts The {, & == 37 25 4 79 5 e And abe . 
conds, ſee Prop. 9, and 10, of the Uſe of the Tables of 
Sines, che. for regoing. SY A J NE 
<4 Radius 90 — 16,90000 00 2 i 1 0 
A 2 i603 8 
a 
2 w Hyporh. Ac 154m. 3,1846914 5 
is Sn. - a 37* 25" > | Leer 
Tv the Perp, B C 92,9 m. ; were oh 


ad. Parictys Making the Baſe | A B Radius, BC's 
Tangent, AC. is Secant to {_ A. 1 1 

Als the Baſe AB os Rad.: : Hypotti A C mer 
Secant {- A. 37* 25 4 | 

4s the Rad'go? 5 ” Baſe AB 121, #72 Tang L 1 
37 3s; 4% rerp. BC 92,9 m. 


— 9 20117 5. By Gunter? „Kal Inflrunintel. . 
The Extent will reach from Hypoth. A c 154 to 
121, m. the Baſe A Bon the Numbers. ON 
The, Extent will reach from Rad. Sn. 90⁰. to Sn. 2 C 
520 34 19“. on the Sines. : 
The Extent will reach ſrom Rad. Sn.. 90. to Sn. 5 
A 37 25“, Cc. on the Sines. | 
The Extent, will reach from Hypoth. AC. I54 m. to 
Perp. BC * 9m. on the Numbers. Ts 


* 


* . 
* < 74 * 


2th Natural. Sies Arithmetical. 


As 3 „Rad. :: Baſe to N. sine, . FE 
— 154 -- 1,0000 : 1215 7869 in the Table 
— AC—Sn.90—AB—S$n. E be of N. Sines. 
As Rad... Hypoth. AC:: Sn, . A 370 235 Perp. B27 
| —1,0000 0 — 154. » : — 6076 ” 92,5794 m. 


7 By Natural Avithmeick: . # 


Te will be by 47, 1: Euclid (the Rule) the * Root 
of the Difference of the Squares of the Hypoth. and: 
aſe will be the Perpendicular. | Thar 


kroch 84. ae — | 
Take Sq. 10a 14762, 27 e 
ere „„ [- OE es <p 


Res %s 


The L A may be and by he Theorem 3 0 4 
firſt Axiom : : Or hereafter, by Arith. Trigonometry. 


N * V. In the Right - angled Plain Thongs : 
C is f | 

Given 1 The Hypoth. AC 95 m. and Per BC at 

Required Angles and C, and Baſe A B. A Ay 


1. Crnfiruftion Geometrical. 5 
Firſt, Dro 4 F ; and on the Fein Beret Fo Diu 
_  Pendicular BC; 

which make e- 
al to 37 = 

5 arts. EI SW. 
45 With 95 


© | Parts in 
: your Compaſ- 
1 * | 3 F _ = m 
of * - * 3 = | oot in C, WH 
b | Ho * . 8 os Seer _ 
| „„ Weg : : 2 un 
2 | . . N reed 
ans 2 YT TINY YTYLTTY) Ce; | oints A 
| K 1 and C draw 
Fr Hypothenenſal Line K E; ſo ſhall AB be che 
ſe required. Draw alſo the ſimilar Triangles-A DE, 
„and CIK; ſo ſhall FE be the Chord, D E the 
ine of the Cat A, and I H the Chord, GH * — 
1 K the Tangent, and C K the Secant of the aol C, 
to rhe Radius C I=A F. 85. 


— 


p 32 182. 


2. Menſuration Mechanical 


2 pag the Chord FE on your Line of Chords, 
or the Sine D E on your Line of Sines; either of which 
ives _ Quantity of the C A, wiz. 36? 52+ 2. Mea» 
ure AB on your Line 6 equal Parts, and you haye 
the 18 of the Baſe A B 860. | 


| 3. Solution Literal. Su ON 
I. „ Ac. AE: : 3 C. DE=Sn. L. A. 
2. CH- S . i 
„ n C K = Secant Lc. 
4· eK CA. KT» A Be | 
5* my ICI Ss Me 25 & IN »: 
1 Operation 9 e 9 
v7 Making the Hypoth. A. C the Radius, the Angle 
A ſhall be in proportion to its oppoſite Side B C, as 


* LB 905 to its e che $3 þ 7 
A 


As Hypoth. Ac 95 | 8 : 29777236 | : | 6 
* ow” to the Radius 900 : 62 bebe ;1:7 
Se is Perpend. BC 57. 2.755 8748 
Tv the Sn: L A 36 f 99781512 
Sob. from 90 oo 
Rel the C = 33 o8 + 
7 4 Radius 905 1 5 10. Oooh 
— —— c 
I to Hypoth. A c py 2.977236 
So is Sn. . C 539 08 99031084 
Tb the Baſe A B Wi 1 8808 320 8 


. i Variety. Making the Perpendicular BC. Radius, 
AB is Tangent, C A is Secant to C C. 
'As. the Perp. BC Radius 992 «. at, ; Hypork, AE 9s | 

to Secant * 08% 1 
Radius 909 oO“. Perp. B 8 7 1 e 7 0 8. 
o8' * Baſe A 76 miles. ä | 4 


4 8 : 5 
„ ; 8 5 B 
+  % - $ * \ : . 4+ y 
» * & 4 * 


* 


— 5 


don the Numbers, 
The Extent from Radius dn. 
_ Will reach from Hypotk. A 0 970 to 


: is OI 8 4” dente by Gunter Kall. = +; 5 3 
Wd The Ertent from Hypotk. A C 353 to erk. . 
"I 2 amend * Sn. 0 to Su. | LA 36? 5570 on ce 
on the Sine, = 15 85 Fn * e 
dhe Numbers. FTD 5 
N 5 11ĩ 3. ty Natural Sings eres. | 55 TY | 
ind TIES ney 80 . 50 2 3 bo Ny 


N55 8 | . 1 ; : 4 * . 44 3 \ 
. BY © Hrithmeri ial, the Square Root, | | 0 
mY s in t laſt Caſe, Frag edt Ea | 
, 
(0 NE Rn 
, % 
* X 15 


I 1 
— 
. I * 1 
», - 
by - 
— - 4 
XI 0 75 * 7 - 
4 + 5 
* BY 
* A be. 
5 ö 


5 yþorh." AC = '95 5 ; 1 78 * | S 29 Ho, 
ba BaſeBA 76=38_ | 145 „ 


— 1 * * 
* . 2 1 


* Fw - 
v 
* * ＋ * 7 
„ 1 N 
F; ” 
1 „ . * we 
* 
; = 
* 
ſ — x - 
333 — 1 » 4 
* 
F . 
* 72 * * 
- * 
{ K bd, 
— 
—_ a : 5 
\ % 4 
* 5 * by 
* - . 1% F » n £ — 
1 'F - 0 - 4 * WI 
+{ ja F * 84 5 — 4 2 
4 MA 3 2 15 b . mL. n 


Plain naa, Regular, 


- EO 2 256. . | | a: 3 
86 N „„ 
IE 72 5 EY 1 . 2 * 5 
e 52 = L A Gi ES, 
== ES "_- E 9 
„ ung rem · Fes Ex BIT ; Mop 
Co x Minutes. F 
: | | ; FO | 
130095 
ö Casr VI. In the Right-angled Taha ABC 1 


5 Given $ he J Baſe AB 114 ' and Perp. BC 102. 
15 Top ene 2 Angles A and C, and Iypork. AC. 


1. Conſtruction Cee WL 


ee D Draw AD at pleaſyre 3 and on the point A with . 
112 equal Parts + 


- . AR make AB 2. E- 
Ho" rec the Per 
X daiculag 5 
F which make e- 
1 Yo N to 102 from 
1 the ſame Line of 55 0 


| es. 3. From 
the Points A And 

C draw the HY 5 ; 
INN Line 
Ez; fo ſhall AC 
doe the Hypoth. _ 
required. Com- wy 
. Pleat — ſimilar | 

_ Triangles ADE 

and CE G; fo ſhall DH be the Chord and DE the Tan- 
gent of C. A, and Fl the Chord, FG the Tangent of 
2 C; alb AE the Secant of . A, and CG the Wan 
of 4 1 5 MH 


oh wy Sy CRF : * * 
* A 
. * 7 
e 
£4, £ 7 — 
* 
- 
id 
* 


Plain Trio metry aaa, 


Bn 3 2 Menſuration Mechanical, 
' The Chord Line D H. me#ſured on your Seals 8E 
ords; qr, DE mesſur d on the Line of To angents 
Will give the Quantity of the Angle A 43* 197 and 
A being meaſured oh your Scale of 5 1 
Bives oy PR: of "wn e INE LEA 


7 +: ' * 4 N 1 ; Gs Fs 
1 x ＋ 
0 BY De " 8 * 0 4 Fs 
2 - ans 4.8 bf es, x 
8 : 8 * 9 
5 F $,% 4 * ” + 4. FR 7 
1 * 7 N y * * 
5 8 1 * — 
** 5 ' 


, £2 5 E DE: 25 A * 


* 


1. „or 

2. A D.. AB. A AE .. A C= Hypoth. 

k BETS, CF: Zen 
OY OR ORIG „ 


1 


= Operation Logarithmetical,. 


OY 3a the Baſe A B Radi ius, B c is E propor- 
1 a. Taigent, and AC's Seeant to | the e 
at ** . 


n A 5 1% A oqgai8, by, F Ts 


1; to Radius 90 1 e . 
W 8 


1 to _ Baſe AB 1. 2 DE: . 
nm: . A 42 5 101 31100. x ER PR 


* * F 
8 bas >: — ——_— 5 
* 


m Hypoth. A c 1 3 18378 8 , 


A” Making the Perg B 9 Rade, 4 b i Tai: ne: 4 168 1 
A C is $etahe eo a E . 


4. Perp. BC 1 25 8 5 f ; | 


. 5 — SE NR F 1 


+ to Radius go? | : Iq, oo 8 
So Baſe AB ww Ws 2,049218 | 


1 Tanz L C 4% i“ 10,040618 


45 


7 : 2 7 8 : 6: mo 1 i EE * * 0 * 7 
FART II. „ S „„ | | 
"a : 728 6 p 5 of 3 5 e . 8 | : \ : ZI 


” 7 : 
d K * : " * * 
* 7 ” N. | * 
7 : 4 7 . "_ ' 
= * 
N | 1 ; > 
. Z ! - : " * 9 
* ry * — 7 * . 


. 


Pale are be. ; 


2 Rs Radius go? T0,000006. 
9 to perp. B K ro?) 2, 0006 
So is Sec. 4 C47? a 10 ,471838 | 


: £7 1 9 8 AC 1517 by . 2 80438 Y 


1 | — 


? 


"5 t Gunter'; Gal. — 


The Extent from Baſe AB 472, to reer BC tos 
on the Numbe! 


Will reach from 1 Tang, 45% to Tang. 4 100 2 A 


on the Tangents. 
Tha: yy from Sn. L A 120 19 to . Sn. go? on the 


Will coach from Perp. ke 102 to Hypoth.A C 1515 on 
the Numbers. 


Wie, If the Perpend. BC be greater than the Baſe 


B, the Angle at A muſt accounted from Tangent. 


459, increaſing towards the Leſt hand:; . but if the per- | 


towards the Right hands 


I IF m. 
7. Arithimetical, is 457 7" oy Root, end. Nr. 86' PR . 5 


pendicular be leſs than the Baſe (as in this Caſe) then 
count it from the beginning of the 1 e 


4. 


Ss 


6. By Natural Narbe Artthmeliols. 


EI Baſe Radius Ferp. 9 Tang. £ A 1 19 — 955 


es 112. 1 000 102 . 29107 (heareſt in tho ain e, = 


As Sn. LA. Perp. . Radius Hypoth. gs * 
2d by Natural ee * Wy = 67 32 102 . 2 


demonſirated) per Euclid, 47.1. 


RVE. The Square Root of the Sum of the Squares 
E the Baſe and Perpendicular, is the Hypothenuſ to 
Thus 112 x 1122812544 Add | 


And 112 * La eee 


* . (151=fiypork. A c. 


2 4c 1514 (118) == 56 is 207. | 
4 2 207 & 102 2:86. 15 22 * e Ac 


\ 
j 

* 6 

* 4 - * z g 

A * * 
. + . S 
4 - 
E 4 , * 
- JEL * . 
” 
6 * 


"gh 4 
* end 


oo __ Ds 


«x An TY ov 


f 


Case 


+ . 
. d 
* 


Voarierſes and Proportions _ | 


angled. 
_ 
3 = 


TOY 


* . ; 4 
* 
7 1 
- 1 : 6 
N 15 { 
L WS 27A ” 3 
1 4 - Y +: 
* 4 
* 4 * 
\ = * 4 . , 


"4 
1 =. 

8 

e 


A. AC: R · AB. 333 | PE 


's 
VS 


all the Var 
R> 


Rx 


. 

ia 133 
5 * ; 

» 3 , 

87 6, * 


C 


7 BA. 
2] 


EF 


I j 
"AB | 3. TL A.. B C. Secant LA. AC. 4 TLA. BC: K. . A B. 
EBC . R. BC. Secant l. C.. AC. 6. Br. BC. -T. C. · A | 
1883 F. . U. 2, RR A G * Sn. L. A * B C. 5 
C. Secant Lc, 4. Secant LA. Ac: : TLA. Bo. 


1 LA] 3. R. AB:. Secant LA. AC. 4. R AB. TH : 
13 8 3 C- Beam C.. 3 
188 = II Sn. LAC N ACT 2 Sn. L ABC: Sn LC. 


; 


= 
Qs 
4 
2 
> 


the ſix. 
I Loing. 


* 


* Ro” wan 
N 


* . 


2 + Sa. C-- AB, 


* —_— 
0 _ % 5 
os * 
k * . a ** £ 
. pſi 2 3 Ws * 
4 


> 
& 
1 


wh +> 9 
9 

' " it $4.3 Safe  t5t3 35.4 48 

* F 

4 * N 5 ** 

. * 

4 | WW; © h ; 
* : ? \\ 6 0 1 * {4 ” 


ND 
5 
Qs 
Fr] >; 
cr: 


n 

C 
X 
D 
2 
D 
— 
Z 
= 
2 ; 
* 
* 
2 
4 
5 
> 
WW 
22 
* 
d 
Ka 
1 
. 
> 
E 
L 
* 
SF 
E 
* 
"os 
N 


„ 
. 
A «# * 


£ By 


2 
for 
riangles ſore 
* 
© 


PE AC. | 


lar S) 
portions 
1 
8 
— 
O>|* 


d 
05 
5 


Lu 
0 


b 


e ABgr.-Be::86- A. 


an 


ri 


of Pr 
Plain 'Tr 

2 
= >| 
meh 
"0. 
>| 
ad 
= 
5 
? 

by 

3X 
> 
I 
” 

Q@ 

8 

5 
2 
=> 

2 

"> 


SqeRoord 5. V And TACA. Ac. 6 AGA Bgr. v n:: 86. 2 


Ls 


"BI $# 5 


. r e p 
4 5 S 
, 7 4 
2 
.0, x 
CE 


= | Plain Srigmometry Re angular, 

0 3 . Application to Nevigatis, © © 
The I, It 3, 4. 8. and stk 
Caſes of Plain Sailing; 
| Likewiſe Traverſe - Sailing, 
| _ Mercacors Sailing, Parallet 
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== CASE IV. | Example It. | | 
Let chore be given the Baſe AB 64m. Side AC 47 me 
Side B C 34 m. as before, to find the Angles 48 Wc. 


co TRUCTIO Rx. 5 
Projet the Triangle, as is directed in the laſt: Then 
2. With the Diſtance 
55 . D. BC, and one Foot in 
EX B deſcride the ArchCD, 
| GL" | interſefting A c pro- 
_ duced in D. z. Biſ- 


the Perpend. E B Which 

divides the Oblique or 
Iſoſecles Triangle BCD 

into two Nin al Triangles CE B and DEB, each 


| Ripht-angled at E. 
Then C AC the true Baſe, and A D the alternate Pp 


' Baſe. To find which, 6 
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Side AB 64 
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Sum Side 98 „ | IE; 
Diffs. 1 hg 
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AC4 7—98 —— 22.30 — .. A 62,5 = AD; 
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' The Outward Angle BCE = £BACHABC, and BAC 
OR ACB, 25 bath been ſaid before. | 
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CONSTRUCTION. 

N made the Triangle, with the x Diſtance A G, 
and one Foot in A, deſcribe 
trbhe Arch CD, and draw 

D A, and Perpend. E A, as 
in the laſt; io ſhall BC be 
the true Baſe, and BD the 
: ulternate Baie. To find 7: 
which, proceed as in the £8 
laſt Example. , AZ — 
KY 1 
A 2 Som zu. Fer T And BC=34. Then 
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30 It —: +: 17 — 2 BD. 25 
From which take c =34,0 
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Io reſolve this Axiom, Firſt, ſer down the two Sides 7 
containing the Angle required, Then the Oppaſite | 
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Side. and ſubſcribe the Remainder. F750 f 
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46 Ppberical Geometry: Or, 
3. The Circles of the Sphere are either greater or 
' Feſſer Circles. The greater Circles ate thoſe that divide 
the Sphere it ſelf into two equal Parts; as, 1. The Hos 
_ yizon, which. divides that part of the Sphere, or Heas 
Ven viſible to us, from that part that is inviſible. 2. The 
MNeriſtian, which divides the Eaſt Half from rhe Weſt: 
3, The Equator, or Eguinoctial, which divides the 
North Haff from the South. 4. The Eeliptick, in 


* 


which the Sun is alw ays moving 5: The Prime Ver- 


, 


= tidal, C“. 
1 A Y 

1 8 * « 
i Er b 
} 


Tze Leſſer Cireles divide the Sphere in two unequal | 
Parts; as, the Almicanthars, or Parallels of —_— 5 


the Parallels of Declination, fo called, becauſe para 


to tie Equator, G Of all which, fee a more plenary 
and particular Deſcription hereafrer; in the Uſe of the 


Globes andAſtronomy. - SE CR 15 
4. The Stereographical Projection of the Sphere upon 


che Plain of every Great Circle; as, 1. Upon the Meri - 


Gian ; 2. Upon the Equinoctial; 3. Upon the Hort» 


on; 4 Upon the Eeliptick; 5. Upon the Prime Ver- 
rical ; the firft being moſtly uſed, and indeed moſt uſe- 


Tul in Trigonometrical Operations; in which we make 


. uſe of a Scale of Chords, Tangents, half Tangents and 


Secants. 8 


. Of Great Circles there are three kinds] hen pro- 


ected on a Sphere, viz. 1. That Circle, upon whoſe 


lain the Sphere is projected, is called -the Primiur 


KB Circle, and is always a perfect Circle deſcribed abont the 
1 | whole Projection ; as the Circle A4 Bc D. 4 
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; Circle, which appears to the Eye on the Plain a Right 


Line, os Diameter of the Primitiye, cutting the Pri- 


mitte 
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mitive at Oppoſite Points, and Right Angles, and pafſ- 
ſing through the Center thereof, thereby dividing the 
Superficies of it in two equal Parts, as the Lines or Di- 
ameters AFC and B F D are Right Circles © * 


* 


 Stereographick Problems. 


* 


Angles, and in oppoſite Points; but does not paſs thro 
the Center of it, and is repreſented by an Arch, gs BED, 
<: Of Parallel or Leſſer Circles there are alſo three 
ſorts; as firſt, a Pargllel to the Primitive, as, the Circle 
| 3 „Dkk FG. 2. A Parallel 
— „ tos Right Cirele ALC, 
X 3. A Parallel to an Ob- 
lique Circle, as is the 
Arch LMN bv to 
the Oblique Circle 305 
C28 cheſe leſſer Cirxles, 
neither cut the Primi-⸗ 
tive at oppoſite Points, 
nor (except accidentallyj 
| pe thry irs Center. 
ow theſs Circles of 
+ +7 a the Sphere deſcribed, 
5 oe 2 conſidered ſeverally ar 
„ 5 jointly, will afford us 
divers Stereographick Problems, and are the Subject of 
Spherick geometry, and are ſuch as follows. 


Prob. L. To find the Pole of any Great Circle prajeced, 


Problem ars three Caſes, vizz -— - 


7 „ CPrimitivey FAR ß) 
bo To find the J Drin gs) 8 
Caſe 2 Right | Tick AFC Fig. 1 


Norte, That the Pole of any great Circle is the Re» 
preſentation of that Point of the Surface of the Sphera 
{an the Plain of the Projection] Which is 90% diſtany 
from that Circle, 5 7 1 . 
ee Pole of the Primitive is the Center thergof 

900 diſtant from it by a Line af Half Tapgents, 


9 


% 


3̃. The Pole of a Right Circle is in the prigiizive 
Circle ga? therefrom, by a Line of chords . 


2 


3. An Oblique Circle cuts the Primitive at Oblique re 


* 


1 5 PR The Pale of an Oblique Circle is neither at te 


Spherical Geometry: Or, 


Primitive, nor at irs Center ; but between the Center 


of che Pfimitiye dba Obliqge Circles, in 4 Diameter 


which paſſes thro' the Centex qf che Primitive., 0 
* Fig: 1- . Gonſtruftion: Caſe I. Ta find the Pole of the 


. Aer ANC 17 = Paine 2 ; by r 
pf Book 3 of. Euclid, which Point F is the ole. 
| P I + er e 


AS Find the Pole of the Right Circle AFC, 
craſs the Diameter A FC with. another Diameter DEB ar 
Right Angles : the two Extremities B and D (in che 
Primitive) are the 772 of the Right Cifcle A F. Or o- 
therwiſe, the Chor 


quired, I 8 : : : BE 
F 8. SE III. To find the Poles of the Oblique Circle 


7" x. Let the Diameters B N and AC be drawn at Right 
Angles ta each other; the Diameter B D connects the 
Points B and P of the Oblique Circle in the middle and 
at Right Angles in the Point E; then EB or E D are 
each eſteemed equal to A B, and 4 U equal to 2 Qua» 

grant, or o. „„ oe. 
2, From B or D 132 Ruler to E, and draw an ob- 
ſcyre Le BG te cut the primitive Circle in G (which is 


called Reducing the Eleyation of the Oblique Circle EE 
te the Primitive.) Take 900 from your Line of Chord, 


and put it off in the Pfimitiye from. G. ro I (ar from 

to K. N „ 

: 3. A Ruler laid on B and the Point G, will cut the 

2 1 Circle AC in P, the Pole requit'd; which Point 
is the projected Pole that lies above-the Plain of che 


Proje gion; but if the projected under Pole had been 


1 quired, lay a Ruler on B and K.. and t: will cut ca 
der C A produced in I; the: projected under Pole? 
but the Pole G is what we chiefly uſe. Se 
Otherwiſe thus: —. Since. the Right Circle iſſuing 
from the half Langents e, the Center of th 
Primitive the beginning af the Scale of half e 
and that every Circle's Pole is 90? from it, as was ſaid 
before; therefore meaſure FE on the half Tangents, 
which ſuppoſe 46%; then EF 360 ſubtracted from go?, 
peſts 44? for FE; take 449 from the half. Tangents, _ 
er it from the Center F tg P; ſo ſhall F be. che Pole ok 


op . Is 3 7 1 ; * 8 ah 05 8 
: Prob. II 
„5 IT 's 


bord of 902. ſet off from A or C both 
ways, Will determine the Points or Poles B and D re- 


Kereograpbick Problem. 39 
| Prob. Il. 7 lay down gn the Projection 217 Angle given. . 


Definition. A Spherical Angle is made by the Interſe- 
- Rion of two Great Circles on the Surface of the Sphere. 
(and the ſame in the Projection on a Plain) and is mea- 
ſured by that Arch of a Great Circle, which is 90 from 
this Point of Iaterſection, intercepted between the Sides 
or Arches that conſtitute the Angle. : . 


Or more briefly thus: The diſtance of the two Poles 
of the Circles that form the Angle (when rightly meas 


ſured, as in Prob.) is the Meaſure thereof, 
In this Problem are three Caſes ; either 


17] © Catthe Center of the Primitive, - 

Where the Angular. in the Primitive Ciel. 
A Point is 0 in any Point given within the 
55 > primitive, nat in the Center. 


CASE I.. Ja make an Angle, where the Augulat Point is 
imm the Center of the primitive Circle. 
Conſtruction. Such an Angle (as CE F ſuppoſe of 36) 
is made in all reſpecss 2 SIRE 
like 'a plain Angle, viz. - BB nS 
by ſetting of the Chord 8 
of the given Angle on 
the Primitive Circle, and 
drawing two Lines, fo 
that the Arch of the 
Primitius intercepted be- 
tween them, be equal ro 
the Degrees of the Angle 
eee . 


0 
*% 
8 50 ; 


th, 


on 8 TITTY „. 
„ 


A 


cAsB II. Paricty I. To make an Angle, that the Angus 
lar Point may be in a Point- given in the Primiti ve. 


Example. To make an Angle of 36e at the Point Bor 
5 D in the primitive Cir ele. +. Fs Tg | 
ConfiruZion, To find the. Center of the Oblique Circle. 
BIO, that makes an Angle with the Primitive in Bior DO, 
| may be three ways'; as, firſt, with a Chord, of 60? Ra- 
3 dius D E deſcribe the Arch E, which make, equal to the 


5 Fax H, 8 7 a 


'F 


2 , < \ = % 
o . \ - 
30 | — o: o 
* Se * 


given Angle 365 from the Chords, as EH; then drgw- 
ing che Secant-Line D & (the Primitive: being firſt crols'd 
at Right Angles with the Diameters AC and B H) ie 
Vill cut A C in G. the Center of che Oblique Circle 
ID required. by 
Or, Secondly, *'Tis plain, thas' E Gi is the Tangent, 
and D G the rente o r Angle 36“ Therefore 
the Tangent af 36, ſer off from the Center: E to G on 
iy ele Nodes: A 9. gives E, rhe Cencer of the 'Obs 
& Circle, - - 
mag. Thirdly, The Secant of the given Angle 36 from 
our Scale, and one Feot i in 5 or L craſs AG in G, the 
enter, as befofe, 
| . Lafily, With che Diſtance or Radius 8 D =p G 8 de⸗ 
ſcribe che Oblique Circle ET D, and it ſhall form an 
Angle at the > Paints BY B or N, equal t. to the + ky Angle of 
105 ans" 


CASE II. | Varlty IL 5 
n make an Oblique Circle, (4s BKE) to wake at the 8 


180 given Sean Card 2} X ) with anerber Wigs _ 


OR 1. Lay che Ruler from B to I ir well | 

| cut the prim be in LL; 
then ſer off che Chord 
of the given Angle, as 
230, from L. to M; a 
Rulet laid from M.t˖r 
B cuts the Diameter N 
the Primſtivt m Kg 
then thro' the Points 
BK and E deſcribe the 
Arch, or Oblique Ciro 
oil B K E (by! Prob, 2: 
of Hain Geom,} and tis 
done, and the- Angle 
IBK = ik is = 23% ' 
. U R. 

And thus may you make any: Angle, tho! you Lou's 
know char Angle the given Obiſque Circle BIE makes 

With the Primitive; bur if it be known what Angle the 
give Oblique Circle makes with the Primitive, as here 
uppoſe':62,” andithe Circle fequir'd to be drawn is to, 
make at B an Angle of 232; then add 36d. to 23% the 
daun is 791 Wich the Secant of which 59 5 ie 
1 2 3 Tre | "ay 


. . og : " 1 * - 5 "I mr ” K N 
0 , 88 a 4 s . + © 
" = * 1 * * 18 
4 * 
2 — * 0 : 2 ” 4 4 
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Center, and deferibe the required Oblique Circle B K E 
| —— Center falls without the Primitive) by the third 


irection of the laſt Caſe, which will form the Angle 


IBE, as before n 
CASE III. g I. 


- 


| To preject any given Angle within the Primitive, but not af. 


the Center, 


Firſt, To draw an Oblique Circle L NM * rough any 
ö 55 Point F, in 4 Right Circle, A C, co u. Pitz the 

aid Right Circle gny given Angle, ſuppols of 539, is 
ren . e 


x | 5 Ss 3 S | » , 
* Conſtrufion. 1. Lay « Ruler os D, the Pole of the 
ap * 1 2 , 3 l 4 1 
- : 5 


Right Circle AC to F, 
and it cuts the Primitive 
in O, 3. Dea the Tan- 
| | pr CH from che 
Point C, and the Se- 
cant-Line from the Cen- 

For of the Primiive E A 
rough Q, to cut the 
Tangent C H in G. 3. 
Mobo e e 
tue equal to the Chord 
| oy dee of 
given Angle, ite. 40?, 
and. from the Center of 


0 - 


v2 
—_ 


_—_— 


- a — » 
- 3 desc t 20 44 


| 16 ſhall CH be the Tan ent-Complement of the given 
| Angle 509% 4. Make ET equal to the Tangent CG; 
and on I draw the Perpendicular IK (ſo is I K a con- 


finu'd Line, in which the Centers of all Obligque Cir- 


cles fall, that paſs through the Point F.) 5. Make IK 
equal co the Tangent - Complement of the given Angle 


40* CH; fo ſhall K be the Center of the Oblique Cir- 


cle required. Laſtly, One Foot in K, with the diſtance 
K F deſcribe the Oblique Circle MFNL; Ar ſhall 
the Angle EEN= MFC be equal to the given Angle 
ef 50, as was require. e 
Or, mate briefly thus: Draw the Chord of oo DC ; 
(then by Theor. 9. of Bain Geometry) the Angle O E Cat 


he Primieive E through 8, draw EH, to meet CH in H; 


N 


the Center is double the Angle OD.C at the Circumfe- 


rence of the Primitive, ſtanding upon the ſame Arch CO; 
therefore meaſure the Arch C 9 on the Chords, r CF 
F Lore EE ID EI Orr OR Wh, 4 


e the 


0 
[| 
9 
i! 

; 

& 

j. 


| the backward way of the half Tangents, ſuppoſe it 236 


then make E I equal to the Tangent-complement of 
23? | (or elſe to the half Tangent of 46®, the double 


thereof,) and I K equal to the Tangent-complement of 


the given Angle, in this Gaſe 409, and you have the 
Center of the Oblique Circle as before. 


2. Or otherwiſe, thus: 1. Through the Poles of che 
NS Right Circle A C, Band 
DO, and the given Point 
E, deſcribe an Oblique 
Circle as the obſcure 
done B F D, and find its 
Pale p, by Problem 1. 
C Caſe 3. 2. Draw an 

FNF { © obſcureoblique Circle 
5B D, thro' the e 
DpD. 3. Set off the 
| Chard of 8 Given 
Angle co? from B roS; 
lay a Ruler from S to 
f the Given Point F, and 
it will _ the Qblique Circle By D in P; then ww of 
P (which is the Pole of the Oblique Circle requir'd,) 
and the Center of the Primitive, draw the Right Circle 

KPNO; which croſs at Right Angles with the Right 
Circle L M. Laſtly, Through the Points M,F,L'deſcribe 


che Oblique Circle M,F,N,L ; ſo ſhall the Angle MFC 


NF E be equal to the Given Angle of 50", ag before, 


DEF 


. - 4 a F * 
* C Il 


 Stereographick Pub, 4 


CaSE I, eh II. 


Through any given Paint in an Oblique Circle BN D, as 7. e 
. draw another Oblique Circle, to make with the given Ollas 


Circle any. Giuen Angle of 27 is required. _ 3 
Conſtructlon. 1. Through the Given Point E, and the 


Centercof the Primitive... 
E, draw the Rigbr-/ 
5 GEN Par In 
crefs at Right Angles -. 
with che Right Circle 
, IEK: Then 2. Mea- EY 
 fure the Angle GFB 
by Prob. 8. following, A 
" which+we will ſuppoſe 
to be 48? 3 to W ich = 1 
add the Angle reguir'd 
to be made, 277, the 
Fum 75 is the Angle 
that the required Ob- 
tique Circle is to make | 
with the aforeſaid Right Circle, and then proceed in all 
. reſpeQs.a5 in the laſt Variety, by the Firſt or 'Second 
'CanſtruQion, and deſcribe the Oblique Circle O Es oy 
make an Angle of 75? thro' the Point F in the Right 
Circle GEH, and it's done: For the Angle BFS is 259, 
eontained between the two Oblique Circles BND and 
SFO, Which was required: , CO 
Wee, If; the nature of the Queſjion had required 
the Oblique Circle to be projected, to lie ritarer the 
Right Circle than che Given Oblique Circle (as for In- 
Rance, had the Oblique Circle SFO, and Point F been 
given, to make the Oblique Circle BND to make an 


# 
* 


Bay of 27 with the former) you muſt have ſubtra- 
S0 


ed the Given Angle 27“ from the Angle that the Giv- 
en Oblique Circle makes with the Right Circle (in this 
Caſe equal to 210) the Remainder is the Angle that the 


required Oblique Circle is to make with the Right 


Circle, Then proceed as before. 
> pes a Fas 85 2 x Shs. ; 
? 5-4 <4 : Pay of * . 25 « 4 = ; * 7 hot, 4 X 
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48 beute 433 ; % 
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T draw wn Qblique Circle ( B FD) through tuen Point F. 
A _ within the Primitive, to make with gw gt mitive i, | 


1 CD) any given Angle ; as, ſuppoſe of 38%) i regni. 


erke. "fi With the Tangent af the given Ane 
5 151 gle 389, and one Foot 

in the Center of the 
rimitive Circle. 2. With 
the Secant of the ſame 
Angle, and one Foot in 
; the given Point F, croſs 
the former Circle i in G, 
che Center of the re. 
8 Obligue . 1 
—— with the diſtance 

G F deſcribe the Ob- 


„ ill form at the Points 
B or D in the Primitive 
the given Angle. . . R. 
The Reaſan of . is 3 from Prob. II. caſe I. 
For the Diſtance from the Point F (taken any where in 
the Oblique B F D to the Center G) is equal to the Di- 
ſtance or Secant GB = GD being Radius of = me 
Grele or BFD, — — 


p R O B. IV. by 


Through any two Points in the Plain of the ProjeBign, to. from 
a (Great) or. Oblique Circle. 


B the Center E. 
— ; and the other 
K in the Primitive, 
: N as A, or with- 
„ 8 Primitive, 


2 '\ 7 F; Raps thro 
> *.. „ erte the enter, 

5 * pH and the Point 
AorR given, 
draw the Right 
Circle AEC, 
and the thing is 
done. 5 


8 


PL LLLLITELLLLITE 


Cay 


liq ne Cirele B FD, and 


Confrution Caſe I. If one of the given Points be it in 


| Serrographick Problem. ir, 
CASE II. If neither of the Points be in the Cen- 


ter, of the Primitivc, as F and G, then, 


1. Through either Point, as F, and the center of che 


Primitive, draw the Diameter AFECH continu'd, 
crols it at Right Angles with the Diameter. BED. 


2. From the Point F draw a Line to che Excremity 


of 9 ſecond Diameter, as FB. 


3. At the End of this Line, viz. at B. ere the per- 5 


dicular B H, to cut the Diameter A C produced in 
„the third Point; then (by Prob. 23, Geom.) through 
the Poin:s F,G,H deſcribe a great Circle, as the 1 1988 
| Circle LF, 2 K, and tis done. 

| | Or otherwiſe, _ 
- Becauſe 8 will always be 180 of the half Tan- 
ents between the firſt and third Points F and H, having 
1 awn the Diameters BD and A C continued, produce 
BF to 6 ; then lay aRuler from to the Center of the Pris 
witive E, and ic will cut the Priinitive in o; 2 Ruler laid 


from B to o, cuts A C produced in H, the third Point, 


through which the n is to paſs, 
| r thus: 
Meaſure E E on the half Tangenis, which ſuppoſe 559%, 


This ſubtracted from 180% the Remainder 121“ taken 


rom the Half Tangents, will reach from E to H, the 
| card point: Then bring the three Points F GH into 
nan Arch of a Circle, as before. 
(Note, If the two Points of Interſection of the Oblique 
Circle I and K, being joined with a Diameter IK; if 
this Diameter or Right Circle paſs through the Center 
of the Paimitive, cls then a. true W Circle: 6 E 
ther wiſe not. 5 


e . 


to draw 4 Great Circle perpendicular (or at Right Angles) . 104 


_ Given Great Cirele. 
This Problem will admir of Four Cales, viz | 


e 'Ca Re. Circ-- the Piſniitive.: 
cee I® ? perpeoF® a Right Circle. 
. an Ob. Cire. den 79 1 a Righr Circle. 
4 | rp. an Obl. Circle. 


— 


X of | The Co e 
5 Da 4 9 Circle through the pole of 4 given 
' Great Circle, and i it * be ee eo pag ſaid 
Great N given. k 


eO RVC TIR 


Tax E I. To draw a Circle (as AC) e 5 


13 28 142 lar to the Primitive 
B „ ABC D, : through the 
La Center 5f the Primi- 
ive E draw a. Dia- 
meter or Right. Cix- 


done: For the Center 
of the 8 Cit- 
Non is a LED: J 


7 


ASE 2 To #4 
4 Right Circle 0 as BD) 


| | DE, ight Circle (as A 0 
given ; croſs the Right Circle at AC at Ri Rig Angle 
ich: the Right Circle B D, and it is done; and'B a 
D ste the Poles of the Bren Right Circle in 1 the i 
tive Circle. . 


CA 8 * III. To; drab Jn: Obliqie Circle- ths Bl D). 
8 to a Right Cirele (as AC) given; find the,” 
oles of the given Right Circle, as BD; with any Dis 
Nance, and one Fdot in B and D., ſteike two Arches 
| crofling one another in C; then with the Diftanes CD= 
CB, deferibe the Oblique Circle BI D, and it's done: 


F lf che Oblique Circle required to.be drawn, wers 
fo limited, as r6 make 4 Given Angle with thé Prim! 
tive in the Points or Poles B and U, then take the Se- 


'þ & 


cant of that Angle in your Compaſſes ; ; and placing ons 


Foot in B and B, make two Arches croſſing each q_ 

in C, C ſhall be the Center... Or, take the e 

the laid Angle, and ſet it off in the Right Circle, 

po uno A c from the Center E td D and it * 
one. 

But if che point l, in the Right PEE Kc were 


given, through which this Oblique Circle fhould 44 : 
without any relation to the Angle it ſhould make with 


the N Circle 4 that be . ven 


* 


cle A C, and tis 5 


er endieular to a2 


HOI. 
2 
* 


1 


a Circle rich through the thre Points B, I, nd D. ; 


will anſwer rhe Demand. 5 


0 ASE IV. To draw an Oblique. 8 (is 155 


rpendicular, to, or at Right Angles, ach a I Ob- 
ble ue a B ID. 4 
1 \ Geral NU 8 
. the pole of the Given Oblique Gras by ob. l· 
through that Pole deſcribe an Oblique Circle, that ſhall 
1 make « at the vrimitive any given Angle, by prob. III. 


* 
CONSTRUCTION, „ 
1 found the Pole of the Oblique Circle, give, 


22 P, lay a Rulet over the Cen t E of the Primitive, 


any wiſe cutting the primitive in the Points Land E, 2 
Eiccle truck chrough the three Points 1, and F, ſhall 
be the Great Circle (L P) required, cutting | the given 
- Oblique Circle ar Righe Angles in the Point 


Note, 1. If the point R (in the given Oblique Circle) 


be given, then draw a great Circle throug the two 


Points P and R, by the qrh Problem. Or, 2. If ic be 


97 required that the Qblique Circle paſſing chrough the o⸗ 
ther s Pole P, fhall alſo make « given Angle 22 1 the dri 
5 IR. it may de done by prob. III. | 


INE Ie 5 12 72 


a „ o5'PROB. . 4 55 
1 ley any _ Nyantiry of Degrees on U ; Great Circle. 


* this problem are three Caſes, via · 


8 170 lay any) C the primirive 
5 Number 5 ON 
of De- 


ol 5 


on 4 Right E Circle. 


0 an Oblique 
5 


A 
| 5 a - : 
& * 5 1 a * * 
5 4 > ” p , * * * } 
4 ; of * 
* 5 5 "IIs 4 3 
£434 # of . a 
5 0 5 1 
- 7 = 4 7 
* * 1 1 5 
N a 
; 
5 5 
7 N 


. ae Cong 4 


. Mo Fs AL 8 — 


1 
7 my . * 3 — = _ 
4 r — 
— — 


3 5 i wo. mn es. 


lay the Degrees on (by 


a a of the Circle, to the 


on the Primitive (or 
From the Pole to the 


off the corre] 


— BO Ether 


primirive right or oblique binde 
Conſtr lia. 


13 e eee 
nsfer it to the Primitive C | 


ber of: Degrees (4009 and 
from the Point B to K or ) and it is done. 
CAS E II. To lay 40 on the Right Citele BED, and 


ter A and C be the -poles thereof: 1 5 b 


Set off the Ch ord of 40 from A to I an the Prim 


tive. Lay a 
*cut off E H on the Right Circle BED; equal to 46% 


Or otherwiſe; ſeeing, that all Right ate ate me hy, 


red from the Center bf che Primitive a Line oß 


Tangents, take the Tangents o its „ via. 20⁰ [2 and #: 


lay ir off from the Center E ts Hh. 


Or from the Scile of Half Tangents take: 40%, and it 


will reach ftom E to H. | 
Bur if it were required to lay of any. Number of Des 


grees from a Point, as H, ina Right Circle, which is 38 
not in the Center of the Primitive, ſuppoſe of 20%; —P—. 


then from A or Ci the Pole of this Right ircle, and the 
given Point H, lay a Ruler, and obſerve. where it uts 


the primitive Circle, as: in I; from this point I, thus 


found (as the Caſe requires that the Degrees ſhould be. 
ſet towards, or from the Center of the Primitive) ſet 


off the Number of A- (as here 20%) from I tο ; 
lay a Ruler on the Point K aud the Pole C, and where 


it cuts the Right Circle, as in the Point 5, is the required 
Point; fo ſhall H on the TOS Circle BED e ro 


20 . . F. 


and find the pole of 4 
the Cirele you would 


Probi I.) Then laying L 
a Ruler on the Pole 


two Marks before made 
draw two obſcure Lines | 


Marks) and oo | 


uler from the Pole C to I, and it wilt 2 


hg 4 Ay. wk heb opt me. -. 


e „ a | 
Seeger — 9 3 
1 n To Lay: 407, (oc any ocher Number) an 
an Oblique Circle as B'G DV.. 2 5 
1. Draw the Diameters 3 D and a & at right: Angles 
to each other,” and find the Pole of the Obhque Gare: 
| n fieſt Problem.. eri 
Lay the given number of. Degrees (as hers 40 pa 
the Primitive from B to F by Caſe 1, of this 
Lay a Ruler from p the *ole, to the Point F, in _ 
Primitave. and ix ſhall cut the: Oblique Circle, in G, ſo 
that 3 G on the lique.( ircle is equal to 40. 
, Dtb-rebiſe' Thass © rs OT, 
Lay of the: given Degrees o; both ways: kam n, to 
F . x on the Primitive by your Line of Chords, 

2. Take che Tangent of the Given Degrees 403, lag 
one Foot! in F and X deſcribe two. Arches above: ts, 
inter ſect each other in X; then one Foor in & with. rhe. 
Radius or Diſtance XE = X K deſctibe from K to E an 
Arch (or Parallel) KF, which will cut the Onions: e 
ele in G, . ell. x. n 


7 ts 5 5 R 0 8. . 111 iy ">| bt a! 2 
n — a (or Perrin) Fa peer cual pd 


4» 4 27 58 nf ; 
5 In this Problem are tins: Caſes,” and are but the Res 
verſe of the laſt: Therefore we vo, Gal make uſe of the 
former Figure. | — . 

2 Cask I. To ane an e the primitive 

Circle, as B E, take the are any; eB. reg uired to by mea- 
 fured; in yotir Compaſſes, and apy. it to your 8 Wo of 

. * as ſhews you the ezeee, as In this caſ 8 

. c ASE Ii. 0 meaſure REP! a Rigbe cite 
(as EH,) Take the Diſtance 5 in your Compaſſes, : 

zb it to your Scale of Halt. Tengentz, and yo! have. 

aſure, in this cafe 40% 

80 Due if you would meaſure H b, WKY FACS iN 

the Center, do thus : Meaſure Eh 64. the Half Tan- 
nts, ſuppoſe it 60% ; Thea:zifo. m eafure E H. ar 5 | 
t be 300 on the Half Tzngepts {us Bh er E 

go and yon have 200 for 0 Park: Or portion of 

| Right Circle HB. 


5 Cs 5 III. Lo: meaſare nay portion of an 9980 
Cirele/.as 6, 


* . Find. _ bole of che Gen, (Oblique Cie, vue 
as, * ; BI. rg AIDS: 3 SES oe ET $3 bf 


Part IL D 2. i= 


8 * q 
"a 


* 


0 c 6 0% 

0 4 tay nene an the Pole 5, to che two date 
ies of the portion to be. meaſured, as BG. | 

54827 Ruler laid; ili cut the Primitive in two i 


3 diſtance meaſured on the Line of Cho 
ar I of E dbfired'; {1 in heed ell 16 
od. > 0. 2 1 


1 
— 


5 4 | eee, e 
ad; a 6:4, Fon , 
ot @ it To 22 'Spherich angle, wt 


4 14 > 


rant or: por ene Bs = 2 * (of 
' conſequently the An 51 20 point muſt be the Pole) 
Res afi dieb b be deſcribẽd in che projettion; - If _ 


FR EA 447 2762 FP] 4 


2. Meaſu re the Jiftance baryon the: nes the | 


i1 Circle ini the : Anglg 3, . and that 1 is tlie aſurs 

| . e Angle required. 

3 nal inſtance in all c e Five Nalini 4 

; h K Right Circle wi the primitive, which mak des 

| 7 ; 7 1-1: --abways Righe Angles,as, 
| % 10 5! B 25 4-0 FEB ary A Oc, Wi 
8 - SE, the primitive A B C B. | 
i - bag” yg pe args Þ BY: N, ved FA 
uh, ir 90. | 

| A Riz he Circle | f 
. a :Right Circle z 1 
Fete the Poles of all 

4 t Cireles are in the 

1 | | -Primixirs; their diſtance 

| 8 meaſured od, che Chords 

b . +5 the antity of the 


| ** x 5 „ eee A — ü 
s A DJ; Quantity f d E. 
ret Sired j che olg er AEC is B er P. and the 
ple SF BK 3s I ot L Add Bl==DE=AFzzCK, meaſu- 
the :Chofds, gives ves the N 'of the en 
BEE. in . Fong en 
Otherwiſe rho By tie Firſf General Rule, A F iC an 
reh of 45 Fern at 99% diſtance from ths. Angu gular, 
Giht er Pole of tüs pWmirive 7 . thetefore: AF is the | 
 Quanrir7 If the el Angle medlured on the Chords. i 


ve] 2 | #4 x | 11 * | | 


wt 7 4 ow bas 1 


I © | 1 


OP. d. 7 2. 3 # 
, - My „ ö 3 
0 WY = Ji 
ö — . . , . 
By - 2 Y 3 4 8 4% "So * * 
* «\ \ LT * — * "3 — * 4 THY 8 we 22 


&ion oof 8 ES he 

o kn 
ng with the 4 Fl | 
Lind che Pol 918 e 75 e Wah is F. 1871 
the g ied 5 1, 5 3 9 ae IZid from 
the 12 pigr'N, to 9 0 lique Circle 
u, will e Circl e in. being che, 
Pole of r - ws cle ; the. he, G1oA dar n 
hi be che Quaorhy i he gl 8 ben 


3 pts by che pe «Qian 00 
clas Fab itive, as cb a aj 1. mae 
: The Pole of th 1 Imitive is its 'Tenrer AP and the 

Pole of We 3 D is a AN Ruler _ 


from the Angular p bist B to $ the Priipitivein 
and from B ro(Þ; 2 it in D 5, the 1 mea — 
5 N Cor: 624 is 7, . — 1 
on the J ets) is 45”, t uantiry d ebe Ang 
gle NBI req avs þ * 8 3 . 

Akten che ſame marver you \may meaſute the #rch or 

Ace 45 BEG which Poles BY, beg gicat es greater tian 
e, the 4 iſtince of the 2 Poles E, bein red off the 
1:3! e 5h ofe. 609) an he aan 18 „the | 
ent, ar. Roſidue (1200) is ths Ang e BEG, | 
== And laſtly, to mieaſure an Arigle made by the Inter“ 
ſe&ion of an Oblique Circle with an Oblique Circle, a9 
the Angle BGF is requit'd:* 

1. | Find: the Poles of the Oblique Circles -BGD 488 
FGK (by prob. I.) which are N and 3 (che Poles of the 
Circles containing rhe Angles required.) : 

2. Apply a couple of Rulers, or draw a couple of obs. 
fl (or prickt) Lines from: the Angular point G thro” 
the two Poles N and g, cutting the Primitive in the 
points r and n; then the Arch 7» applied to the Line 
of Chords, ſhews the Number of Degrees of the Anglo 
BGF (as 18 #71 g. e. i. 


5 


rA O. Nm 
. To ale 4 Parallel, or Ae circle 1 


„ 2 * 
. Py C 90 


and. 


— B Circles on the Prejeckion, are the Repre- 
Prone of thoſe parallel Circles on the Globe, which 
divides the Surface thereof into two . parts, and 

PART II. 5 2 are 


* cee cott) >, , 


ard always p pars l to ſore Fredr Circle, a5 wk of. 

Altitude of the Sun or Stars are parallel to the Horizon 
mark els of Deilnanoh, the e and. polar Gong. 
We the Ba vigoQual, G. Jo ofa 2+ Lid 
Problem Ani of three Caſts, vis. eee 


428k 


e 52 


7 4. , the pi mos RC ie = . 1 ; 45 
Arte 210 cue JJ, 
ar O lidu „ 34 86 101 


Fn ASB I. * draw a Circle pirallet to the rid 1 
fi Circle, as II 40? from the Primitive. AB CD, or 
from its PEE f center E. 6 Fig 155 TT 


Ouran . With» the Tabgetie of taJf the Parallel 

| Diftance from the pole 

E. (259) or the: Half 
Tangent of its Diſtance? 

(59 and one. Foot! 
ii the Poe or Center 
B. deſeribe the Cirdeio 
C FGHE, and it's done. in 
Ci SEI. o de- 
ſcribe a Circle (asFRK GN 
parallel to: Right Cir- o 
Cle" [AE T) at 40% di- 
ffant from its ole . 3 


e 5 An 3:2. Fs 2 


13 * % . * 
* . 3 2 N 
* 8 2 1 5 2 * 
& ** 434 #: h&8 L 3" #% = 43 2+ Pl 
1 55 x IS DAT , 
* 1 a 4 ys ; , 
— * \ * 
— 22 8 e W. 
— 
z 2 i - 8 i * 
— 8 4 * 0 E 123. 
* 7 * 
P 1 8 
a ; r 
11 4 : 1 ＋ 
* h , 
N $ *w.. 7% 
i : $4 t £9 # 
-- Q . * 7 7 
4 8 
2 8 — * } 
* . 4 4 * { 
— 
# E 
I F * — 
: w 
| * 2 * * 7 - * 
* N * 1 . 7 
3 ak“ 5 2 * % 
=O * 4 4 
N „ eee — 
— — Wy 
7 5 7 ED 
1 * 
* B | i - X; Ls. 
$ = f * v — 
: — 1 1 * 
PRE 4. 
a * (ES | [ 5 
4 N , » - 44 * £ L 4 the 1 #4 * 1 3 oy ; 4 k ; 
„ 9 & 7 % ; * 55 wi + * «a we PP 5 "I LS of 4 we. 3 1 44. U | 3-32 of 2 
- - h 
> 4 Iz - 4244 
/ 
4 
N 


. ö 7 4 "Pe * v 
Fs es N n N 5 
1 
v5 — 


Pay ; 


 Syrogratbick Problems. 5h 
GonſirySjon. 1. From the Chords lay off the Parallel” 
cg el og aa. kerne 
| of the Right Circle OD Ta ee de TOY 
 (in;chis cale 565); fram ... . 2 TC” 
> F and G. 2. Draw 
from the Center E the 
Radius E G on G, ere 
. By Perpend. GH(which - - 
is a Tangent ro the 
pom G) 'rwill cut the 
Diameter EB produc d 
in H; theß Wich the 
Diſtance or Radius 
 HG==HF one Fot in 4 
H Jeſcribe'the Arch 
kk, tis the parallel 
e 
Or the Tangent of - 
CE 5 VT i 
vo rom t ö po 0 a 1 75 ; 2 | . IS: SES. 
nd one Foot in G apd 5 =. D n 
H deſcribe two Arches tq interſe@& each gther in H, 11 
- the Center of the Parallel, as before. FEET. 
Or the Secant of the Parallel's'diſtance from the pole 
B (50®) ſet off from the Center of the primitive E on 
rhe Diem" BP produced, Rives cap ee Bly 05 bes 


* 


of the parallel from the Right Circle (30% from E ro' 


oft having fer 95 e Half Tangent of the diſtanee 


t will give one Interſection of the Diameter K, and 


the Half Tangent af the complement of the ſame to 


180 (130?) ſet from the Center E the ſamd way to f, 
will give the other Extr * of. che Diameter; the 
middle of which, H, will be the Center as before. 
Or fet the Chord of 13c* from e to 2, on che primi- 
| 7 j 5 the chord * een * #3 or the . 
of 50® frqm A ta 4; and laying a Ruler over A and 4, 
it will 66d che iametęr £82 Toduced in "the 55 I; 
but the ſecond diréckion, with th chord and Tangent 
of the Cömplement of the Para!l 1's Gillan o rom 
the Right Circle; is the common and readieſt way to de- 
ſcribe the parallel, „ I i ERIE "os = 4 &® 


PaRy The "Thy Fai 


2 oy, IT ** a * 0 * „K* * * R 1 * A oy 9 od : N a - ? 
$% : "MY ed a1 j 1 
” . * 
* 
* £ 
8 
. F 
* ; 
* 
\ 
„ 


1 fy $t wed 76 bag 4 Circle bY 54 oak part 
to an Oblique Circle (as B FD) at 4; from it, BY. zee 


: cuts the Niamerer AC in n and m;. which biſſetted 27 
finds ihe Center required, as eee 7 . Fre Way d 


from its Pole P. 
oat 14 * Find che Pale ok the Oblique elteg 
1 3 : (BED by Prop. Te as B, 
: | (which wilt be the 
Pole of pr 7255 7 
ſet o off the Half Lan 
Kl of the Para ers 
A A 90 0 hg Fo iy 
or the 1qQU rc 
ke P 00 ch Nike cas 
1 FL is 59 & rom x both ; 
„ ways to n and s; the 
| e n biſſected in 
„gives. the Center of 
ail parallel; then with 
the diſtance 5 My OF 4 1, 


Fele the Circle m 8 : 
qnr, it is Phe Parallel required. 

Or otherwiſe, and more generally thus: | Becapſe the 
Half T angents are debe Bea iy. laying. a Ave Pos x 
to the equal Dine of $emi-circle .B CD, and 
where theſe cut che meter Jy (Fa dee I ga 
ch re the * f 80e 8 N berets 1 2 lay a Ruler 

Om over Q LW 181. cut wimitive in i 
which. may tt alles reduc 1 cke Goes 
the, e Lag 0 doof & ords from 
— ney to H and I, *. 4 laid From! B to Ii and 


e cen and n „ Wb Fc 5 ca 
$6. S EG p R 0 * R. 


Ih; meaſure any ar, Pert un by Segment Ty 4 nau, er 165 


** * 5 „ fer G Tete rl Ged. e 00614 aer wks 
In this problem alſo thers ate Three Cafes, « wiz 
-+ Jaw edt :.rhe rimitive j -- 
Fr pen tis pa- Ri 1 | 
7 
; 


8 4 3 a Right t 
I = 85 8 
ra ooo 1 vo An, e Ro 


oy Co | 


4 


5 ; Ss * * 
, 4 25 
/ 


f . nagen 5 Nhe my L | 


£458. 1. To meaſure an Arch of a Parallel to 0 pri- : 


m fie Circle (as | 
rains Fron the Pole or eigter of the print: | 


* & 8, + 


tive ircle E through the two 
N 3710 2 1 1 
O and raw the R 115 Ds 
Lines E and E N, produ- / 
ced till the cur the Primitive / 
jp A and B; then the Arch 
1 on 12 hords 
the Quantity of tha given 
Arch O'N re BR 4 
By the Javerſe Method may 
any. Number of Degrees be 
id down upon any fmall * 
FA pa alle! to che Priml- 25 
ue from any point given. 
CASE II. To meaſure an 1 e of 4 fmall feed 
parallel ro a Rights rd 0; or e into — 
Degrees. 


ey 


* Conſtruflion.. i | allet 5 
ai ie, die, x. Deſerive » 2 Circle parall to > the pri: 


as far diſtant i 1 F 
rom the Pole TOI 8 
bf the primi- 18 


Sven in which ; P 
the Eye is, as bn | 
the Neale * eu oy \ 

is from C . 


je Pole of the 247 
ne Lircke &i4 | 
AEB 50%, and i 
confequently ' 74 
 diſtanr from \ 
the oppoſite - „ 
3 Pole, . 
n wh 15 the N 
Exe is uppo⸗ 9 
'fed at 1 e 
-which is tlie 
ſame) the Fangen of. 659. ; an id rot in e e 
dhe Primitive; * deſcribs a Parallel! TOP rhe primitive 
Circle elſo. A = | a Þ 3 dS 


"0 


N x | 1 8 5 From h 


1 


eee Geometry 1 9% 


From c. through the two Entremicies z and 
J Arch = 7 to be meaſured ; draw the obſcure ine 
- H, g to cuꝶ the opeward Parallel 41 1 in H and f., 
Or rom D pn a and 9, draw the obſcure Right 
Lines D and 0 n and a, 
3. Meaſure the Arches H I or ns, «cording to the 
PirgQions given in the Firſt Caſe 1 4. 
Or, à Ruler laid from C (the Pole of che See 


Night Cirelg) t to the equal PDlwiſiòns of that 295 of the 


Circle, which is parallel to the Semi- cirele ADB, ſhall 

oP the Parallel F G into its cor ręfpondent Degrees. + 

And by che igverſe Method may any Number of 

De; grees de laid off in any Circle parallel ': 49.9 rejected 
Righ t Circle from any point given. 

* E III. To meafury a any Arch or Parallel to an 

Oblique Cirele- 
As. ſuppoſe it were required to "meaſure the Arch 0 R 


| of . the Parallel x. OF. c divide“ che Parallal uoR 8, pa- 


allel to the Qbli igue C vircle A F B, And 1 wa from i ig 
ole p 50% | 

ee 1. Deſcribe 2 Circle parallel to the Pri. 

* VVV „ Ne with the Half 
Cc angents of 30, t 

5 diſtance the parallel 

Circle ae RS given is 
from its; Pole B, 2 

the Extremigies of the 

B arch of th mall Cirs 

B cle and R; and ob: 

\ ſerve where ic guts the 

| to the. primi- 

a as in che Furt 


5 $6 Find the Quantity 
of the auch t b, by 
Caſe rhe Firſt of this 


| Problem, 8 ies done; ſt che Arch x Cy on the Primi- 


tive is equal-to-t Arc ot the I . 1 
Gee ae th he. * R. * al 1.97; mal 


Oc, a. Ruler laid to b. and the equal Jiviſfions of the 


 Circlo urn the primitive before gęſcribed, ell 
; divide 


&parallel »sR'S inte carſeſpandent Degrees. 
'Hece: allo by the Inverſe Method. mA any Number | 
of Degròes be laid off in any ſmall Circle Fatale Fo 0 
Oblique Circle from a Given Points 


6: 2 +} We : . 
. 8 1 : 1 7 22 171 . 5 „ „ „„ 1 5. * 


750 
- * a 


. 
wo , 


'Cirels equal tothe 
"given Angle u 64? 
30 (by Prob. 2. Saſe 


of the Oblique Cir- 
Angle with the Pri- 


and deſcribe a N- 
rallel to an Oblique 


eee, Problems. _ "0 7 
n * * 8 * - : 
PRO B. 11. 


Two Greot Cites gives by poſition, ae with each a an 
* rafogls event. tit required to draw anther: Great Circle, © 
to Angles with the former, equal to Angle: 
given ; provided che Sum F che three” Angler be more thun 
190 Degrees Or, which: it the ſame; to .confiruff (make). 4 
2 or Oblique-angles Rr ar I 'havi 5 
Cu OO Auglet Bat F-. ; 


4 


'r 2 daf R 
"Ws . EY 
. 4 8 80 E 225 21 7 e the F 872 
T be Angle G 269 5 Angle N E . 37 4 


Cenſeagie. Make the Angle p B E at the primitive 


2) 
3; Find the' pole 


cle B; G. that 
makes the foreſaid 


mitive) which is p, 


Circle, diſtant from : 
360 30 '= the 


1 Angle B G F | 


by Prob. 9. Eaſe 3.) to cur the Primitive 3 in ; H tis poſe, 


| pf the required Right Circle. 


3. Draw the Diameter HI, and at Right An les to ic 


: Oe. Diameter or Right Circle F K, outting the Primitive 


in F, and the Oblique Circle in G; ſo malt WE Gl be 2 
2 required 1 8 in which | . 


| The els 25 G as are equa 0 36 2 30 MM 15 


as, — * 3 


* 


rs e 12 . was s required. 


ned cu, TY 43 


A 


* . CONSTRUGTION. 1 


1. With the Secant- comp. of the A ngle . . * 1205 
B. 28180 = $29) deſcribe 

4.23.78 THY 21 3 | the: Ar BF, and 
& nd the Pole of the Obs 

PW. kae Circle rp, which 


is at h and deferibe & 
arallel from the Pole 


| rom it, as in the laſt. 
ao wy the ee 
rof the otlier Angle 
Ne (8 5% given; and one 
EKR Foot in 5 Center E 
— *. deſetibe a parallel to 
0 . che W my | 
the former parallel to 


che Obüque! in the polat t. which is the Pole of the Ob 


lique Circle & 8 H required. Through P and E draw 
the Diameter K L. and at Right Aneles to this, the _— 
8 G H. 

The diftance between the ewa Circles E and p, is 
oa 4] ro che Angle F G B & take therefots the C 
plement to 90 of 960 v 34e, and ſet it off from 4 


Center E to 8 (by/a Line of Half Tangents) on t 4 | 


Right Circle IK, ad thro! the three points G, 8, and 
deſcribe the Oblique Circle GS H, and it's done. (Then | 
in the Oblique Triangle GB F "the Angle FBG is 
128, the Angle BGE == v6, and the Angle kde 34 * 
which was required) 

Or with the Secant ob the given Angle BGE=56*, and 
one Foot in Hand G, deſeribe the Arches'to .interſe& 
each other in X, Or the Tangent of 56“ ſer off from 
E to X, on the Diameter IK ( praduced,jif needful) will 
os the Center of the required Oblique Circle GSH, ay 
before. 

And thus much ban ſuffice for Problems, neceſſary for 
the -making and meaſuring any Spherical Triangle; and 
]:would alvife the Learner to be perfectly acquainted 
with them; and then the Geometrical Conſtru& ion, or 
Menſuration of the followin "g Caſes of Spherick Trians 
gles, as alſo the Projection of the Sphere upon the plain 
of any Great Circle wil! be the better un erſtood, and 


made raſy ro him, en ee ph wie e 
'B AR. 


at 345 L B, diſtant 


N dos. 


F ul 


— 


6 . 2 : ö : 8 3 * 8 1 ck Boe 
O HOMME Moyo 


26 pI If $* W 


Spherick ragte or, the bau of 

| 5 75 2 wb o : 2 phe ri L Tang ngles. fr! 4 PIETY: a 
th, d Stig xtra (+; 

1 — — e n 


CHAP. vi SECT, oy 
None, aue, and Properties f her 


Fan! Up, 32 TE L eee : , 
A 284 Plain Triangle 3 is made * the Apt fo 


5 9 n of three Right (or Streigh:) Lines 

„upon a plain Superficies ;' ſo is 4 Spherical 
Fifa ug! formed by the mutual farerſe@ion + of the 
Atcles of Three Great Cireles on the Sur face of the 


Sphere. N | 
Ayaln, as a plain Angle is marvel Þy the Arch 

4 a, Circle, deſcribed from the Angular Point, and 

contained between the Lines which form the Angle ; ſo 

a Spherical Triangle is meaſured by the Arch of 4 great 

Circle, geſcribed from the Angular Point on the Surface 

of the Pets; and contained between the Arcular Lines 

which form the Angle. 

3. Hence, if the Sides that contain the Spherick An- | 
gle ar -continu'd ro Quadrants, i. e, 90” (as the dides 5 
a and GS to S containing the Angle B G F ia 

bhe laſt Projection.) then the Arch of the Great Circle 

1s Gf which the gs ano Point G is the * contain- 

ed bet ween them, is the Meaſure of the An 

4. The oppoſite Angles (as I GS and "i HS 10 the 

laſt Proje&ion) at the Interſetctions of Two Great Cir- 

eles (as GI H and GSH) are equal. 

„ The Greater Angle of a Spherick Triangle tas well 

as a Plain Triangle) is'o pls to the greater Side; and 
Kea che groarer e is oppoſite to the greateſt 

6. 


ng 1 
6 | Spherick Triangles thar are equal- Added, are _ FO 
4 -angled:* 2M 
An Iſoſceles cor equicrural Triangle) hath its two 
A the Baſe mutually equal; and, on the contrary, 
if 5 Range ry two I equal, it > 0 two 7 i 


by — bY 25 1 
* * 7 
"ue * «$ 


— 


69 | Sbricat Dre: Or, 


8. If chere be two Triangles, and in nh one An- 


„and the two, Sides 28 0 e ual; 
if one sige and n £10, = CR IS 
_ 2 e two * es are m_ For if laid 


one another, they will 
Ide Som of the Three Anglts dt every Spie. 
cal 3 Triangle is more than two 'Rigbt"'Angles, or 180% 
: 12 leſs than ſix Right Angles, or 5400. 

Any Two Angles added her, their Sum n 
bak than the 28 ce weh the qþicd (vr remains 
ing) Ane 189 . ä 

11. A Great Circle paſſing through the Poles 'of an- 
bother Great: Circte, cuts it at Right Angles; and conr | 
trary, if it cuts 1t at t Right Angles, it paſſes through! its 


Poles. 
F 12. When a Circle falls on anot x Circl, „the Sum 
of the Two Angles. made thereby, is equal eo) Tws 
Right Angles, or 180% Sar 
z. When, 4 Circle croſſes a Circle, the  Yertical- 
Angle (at che Tater eQtion) made thereby, are mutually 
equal. 
90 ab e O poſite Angles, made by the lnterſe@ion of 
4.5 ies are eq ual: 
14, In any Spherick Tridn Fo the end Angle i 
15 than Ne Suͤm of the 1wo Inward and Op dey 
res 
6 16. All Great Circles cut each other into equal Tan 
Therefore, : 
16. Every Side of .a Spherical Triangle is is els than! 4 
| e * 18 Nane ay 1 Ne 8 n 
t AB e 4 ric tian e the 
| ** 95 955 hd D B 7 we mes 
4 e each 2 wb — and e . 


| I bs 3 
p ' Demonfration, 8 


ET: is leſs chan. DBC, and Da 1 
EN an 1 
13 The Sum of the Three Sides 
| of any Spherical | Triangle is leſs than 
| | 1 or 2609. * B 5 is leſg. 
aan hold than C+ AC: "3: Lcontgquen 
X < BA+BD+DA is i 5 80 
DA; the Sum of which two laſt 


8 | 2d 4 Ws  -: Chping mi eſteleh make 8 Sauen 7 


2 3 2 + ig 8 A 4 * 48 5 1 
AS * 5 1 - = o 94% 5 p 4 3 
* 9 ; : 

11 8 | =” 2 . 
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e an » 


as 


oh mee n 


cal, "Triangle, ir the Sum of dhe 
5 FR on an i gi l than chad ro, or leſſer that 
1 Sem-circle, the fi Wing Angle ar. the Baſe ſhalt 1 
grentet than equal, t leſſer 23 than ens 
Curwar ai oppblire Fre at the Baſe ba 


© Hh, 


anger Xt 39.4 «32% 
125 ide» den tg ben roi | ER 7 | 
N tv =DBC, than B ve, a7 con- 
Lequenitly t the, ogle, BAC=/ LC RE D by 
ine 1 4ch, 4. e, 4, 7 8 
2. If DB48A* bs greater than DBC, then B A._is 
Sn e os BC and conſequemiy the BAC leſs 
> eA ngle” „which is = £N, by th 15}. and 


y the 3 Apgle at D is gregter a che Angle 
i than 0 '© ceo, BA is leſs than 


ch 


. x 


E 4h 


Oi a7 | | 
e 
ca 551 fit er E. 
5 — or leſſer than Sed erde ade Sulvofithe:Ag- | 
ſes oppoſi te tolrbem mall bd aycordingly greater! n 
Aual to, br eee eee ah 8 be, 


10 6 2302 in ene 5 1 914 HA bn dA zr IR 


55 „10 219115 · es prey bas A 5 oY 
5 ; When 544 8 | Hoa 1 eq the An * at D 


1 e r N A les,” by 
nee Ae, 8 by 
g. When 5. wp 

2Ati les Band 's 


1 Rig 


| e tles, d 


0 e Sum of DN 
»Aflt A e for . refer oy 5 8 ; 4642 8 
7 Wen Þ N is 1ef8 Ang >'©/the e . 


e is ſv chan #& Ce and vies 
D and DAB 8 dog scher are felg than BAB Ad GRE = 
| taken togetſier ate cg i 8 c Right Abyee. 
dy the 13th 19. *. 1g Leoben nnen s 10 
-A 7 T6306 B34) iI dona loch gui N SI UE 
„Corel. Henda iv 39 manifeſt, that in an Eguicendlt 
Triangle, if ond of the equal Legt (Sides) be equatsd, 
greater or leſſer. than z''Quadrany'y'ithen* the oppotite 
"Angles at dhe Raſe ue each accordingly een greate 
or r lefſer than 3 3 eee 2 O7 209 1908” 


dnſequently che. 


* ES as. * : 
19. Every 
* a 
* 2 , 


* — * 
1 : . - ' . 
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* - 7 
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8% > av %*q 
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a beo Jef 


; 1 . 2 b 
Wipe Sh 


with t d.the oy App Et 4 75 
other Parts o it It are Wy Complements of: the 1 
Parts of the former 20 g erer i 188, | 


 Cofirattions Let DE b be 4 88 "St e IP rig riang N LE 4 
2 | F. 5 e ee the D . thereof 
e265 fins 00 A. gat T2824 an D NY 


NX Is 4 e 1 7 


27 K 8 | 4 bY: 1 | e IEALES 11 25 
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Tas; N 8 4 

: bother! ; — 
mattzſel cies, 
ur 7 ME A oi ea thus 
2120 6 * of. I"; 7 gy 8 . 2 OE 
H oe a AUNT 


Wers angle, e ame Beſe With che. former, 
Sa that ig. x0 a9 che. Angular ang (pas 729 oppoſite ⁊ he 
Eriangle Ade whole (fnigle:ne F SAH and the! 
A is com 3 othe:; 7. 
and FD ate dhe {Gomiplemenes: of the; Sides! AE and, De; 
and the Angles FAD oy Fc A are the omplements of 
er Angles Ru and e daog. or 18c9, 


85 oof ages 
A N. B. Fe rhen are. che Ty ſengls 30 be be. retalys? „„ 
Obvraſe-angled, or having two of de puker Fe hats 
Greazer chan Q rant; : RO: yOu might End dee : 
ing equired in 10 4 ift 
to reſolve one of-t el 14 70 
' 28 if 


15 bis 1 8 | * 5 | 
1. BASE Emegtly 
e 5 2 95 Bel nod 1 f 4 


1e, rr e f. an 
Tease. 9 conne A* together by Arch hes of 
Circles, will with thoſe Arches conſtitute another Tei- 


e Triang $5:0BR9- 


langle, Whoſe Sides: ſhall be cu. tu abas Nngles af a 


Given Triangle; and Angles; qunabtte cher Sides Pf 
The faid Given — wks, 11 only inſttad af the greatgſt 
Side, ; | greacelt; Hingis, van take the» Complagieur 


thereof 0 a Femi-citele. . * 2 A 271 2 4. SNL 5 0 


8 | ve | 7 | HIS 9 
. ö 3 
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Baſs 


be ore 2 Rent 
on ee de fi 
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ns | 


Titus im irbe left Proje8ion,-or or Figure in 
ick pn aces and by: Prob 6. of Stereo 
ms; the re q- 3 the 
18 luce 9 contain I 
ice langle GBE aforeſaid;: che Megiure ap 
FBG is che Side E»; the: cafurg: of ths FRA 


4 ae a N . two 2 2 the 
Meaſure of che ae GEB is r bche difence of. 


Pele) ofthe ide er giving each Angle. to /. 7 
: Heaney, * ne of: arguing, ikewi 1 0 


855 A e Pei the. an Bis meaſured; 
— 


Tice of the Poles of this. ing — 
and; yo BB, 8 Band &; and ſo dn ile m 


Fon meta 1 5 b che 885 Sensen 


„ 2. Hepce, and from -c. 

| 72 8 Lewogle, A 
17 2 

| Lp. EP and Pp, th ate g 
7285 k&n together, (br the fk than 


ar Complement of the Angle . 
"Ep, and. 7 Complement. ro a ni thake bur 
Two Right. Mole for A a pa the Comple- 


8 AG 2 7 5 5 1895 5 70 ). her ON Tg eh 5 
the Aggies E ap. 175 and. the C plement.. of the 
Angle 5 Egon el dall mak „more; „ 
the Angles B {> ec 29gerber, Reg more th in 

| Lo Rs. es A 1 150 je: 
T een 5 2h and e ternal loc out 
ward). Angles, of, any: 79980 ngle are equal 19 
ix Right Angles 71 ESE cr AFE+FC=Tws 
ight Angles ; Tor dF: ight Angles, 
W ich are the gf 125 internal and external Ap. 
. flex pr and &; pray ual: he. Ich, che Arch BED falluws 


irele yg ld of the; Angles e by t 
et 1 equal to to Right, Fer 
together Six Right Angles, 545% Whieance it's mai: 

Ager Sum can never exceed Six Righ Aogles. ,. 
Mbence 


Scereogra- 
erophick Prob- 
Circles. eee 


Pe and EpP are equal to the Sides Fr 


ow AELFC | 


25 
"6, 


J : 
8 „„ 
= x 


8 - beg f t on BY: 
| »*Whence the 21ch Definician- it maniſelted; ES: 


ical Triangle ny tW o bre taken together, ar 


greater * Codp ane the third chat remains; 

d conſequentiyi che — Apr is leſs chan the Sum 

Ge two 1 and opp an ir ee d oe 
9 he 6ch, 7th, 3th; pth, Tacks ach: Definitions for 


are common to 4 plain Trianzie, and admit 


e Demonſprůt ini „„ 


22. I1f ſeveral Arches of great 3 fall broad the 

| fame. Point of the Surface of the Sphere bn another Cirs 

12 oa tho ge is that 'which-paſſes chrough the Polerof 
ircle 


and che next to his is bieter chan, that 


which is furcheroff: __ ee e 9412 
For if f. be the Pate: of the Circle B HEB, and G che 
Sue d 05 ia 211 er them 
3 41% 0 207 va 94017 sd ABaAP+PB . 
5 © = AP þ PH: e 


enter chan A 
> Levin tlie uur 7 
FE greater than 
e chan BH. 25 


Krob 17 Hences 
1 That the e 
ght. angled 


le are 


2 858 Ebpoſtte Angles. | 
| > For | in wh Tries de SET Bere PL is 3 
than the Quadrant BÞ, the: Ang le E H A is greater chart. 
the Right KAugle B He, and in hs Triangle H AE; be- 
cauſe AE is leſs than the Quadrant PE, the Angts 
EH 7 is leſs than the Right Angle E H. vt OS; 
2. If the Legs (and conſequently the danger) 4 are of 


the ſame kind, J. e. both gr reater, or both leſs than Qua- 
mall be, 166" than Quadrant. 


| 8 the Hypothenuſe 

Thus in the Triangle FAE the Hypothenuſe'F 4 5s lely 
than 4 Quadrant; But if the Legs hre of different kinds;; 
that is, one greater and the other lefsthuh a Quadranti 
kbe Hypothenuſe ſhall be accorditigh + egtet than 4 Quas: 
Aranr.., So in the Triangle. 4 5 H, the 


15 greater A Ine 7 a We” | 2 80 1 TY 
e eee e hes n s 3 14 


ter than A H, Which 


i 


. 8 Kind „ 


ee AH / 


jf the Leg of a Right-ang! I 
* kind with its adjacent Angle, the Hyporhenuſe wall be 


2 2 „ n * 7 (I n * a * 
1 2 n 4. e Bac oa; : 


Doctrine of . 
Ms 0h. Vn Tg bs 


N 


"FP N 9 Re N N 
1 8 1 
PO” 
* * * 


'S 


: * 
o 
4 


Li 


berich Triangle: 
Spberick 4. jt ? 8 = >: 


_ conſequently the Angles). are fimilar.; that js, both are 
< 2 s? a . 4 +.” 5 : ws. / #7 $5 1 1 PT , | 
g 1 greater or leis than a Quadrant: And on the 
th 


öntrary, if the Hypothenuſe be Teſs than a Quad * 


e Legs (and conſequently' their oppoſite Angles) ſha 


be, one greater, the other leſs than 90. 


4. If the Hypothenuſe be greater than 96%," each of | 


the Legs ſhall be fimilar to its adjacent Angle; i. e. if 

the Leg be greater than 90%, the Angle fall be like- 

wiſe greater; and the cohrrary. Wherefore vice berſa; 
Triangle de of the ſame 


greater than a Quadrant. 


5. If the Hypothenuſe be leſs than 90, each Leg hall 
be of different kind to its adjacent; and on the con- 


trary, if the Leg be of different kind to its adjacent 
Angle, the Hypothenuſe ſhall be leſs than a Qua- 


drant. ns 
+ i 89 4 * : \ 
* — 64 x * 3 


s 27 Of Spherical Triangles are three ſorts, viz Right - 
ang ed, Oblique-angled, and Quadrantlal. 
A Righr-angled Triangle bath one Angle 90; as the 
Triangle BFG, Right-angled at F, in Egg. 1. to Prob. 11. 


—_ Froh. { ; 3 * : 3 
Ns Qua rantal Triangle hath one Side 90; as the Tri- 
- wes 55 the, n A Figure, whoſe Quadrantal 
1 e is a "a 8 5 SY \ | * T : ' 4 "x. "pL 5 . 
An Oblique Triangle beth no Side nor Angle go? ; as 
the le in Fig. 2. to Prob. 11. of Stereograph. 
Probl © e . * 8 f Sd Mc 
Of an Oblique Triangle, ſome of the Angles and Sides 


HS N 12. 


are Acute, (I e. leſs than 90) and ſome Obtuſe, (more | 


thango®.) *** * 


As, the Angler BEG and FGB are Acute, and the Angle. 
TVT „ 2 


FBG is Obtuſ. e 027 | | 722 
Triangies mide by the Interſection of two leſſer Cir- 
cles, or of a Small Circle with a Great Circle, we take 
no notice of in the -Do&#rine of Spherical Iriangles 
24. In. Spherical Triangles are 28 Cafes, wiz. 16 in 
Righr-angled, and 12 in Bolten angles ; all of them 


may he ſolved two different Ways, which we comenow 


to ſhew: (Firſt; 1 begin with che Solution of Right- 


angled Triangles, by the Globical Projection (called by 


ſome,) which depends upon the following Lemma's, Con- 
clofians, or Mien, „„ 8 


E 


Pant Ih 7 . T8 NG 


1 


7 4 2 be F 7 * 9 * = ; N : = it 
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"2 
A . -f 
— * = 
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* 3 
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3. If the Hypothenuſe is leſs than 900, the Legs (and 


. „ 
1 4 1 

> 4 : 3 - 4 * : 25 

: - 1 ff 4 


4 Sue 2 mom 2 % 


I all aa Triangles ( 5 Right e or oe 
Angled) the Sines of the Sides are proportionable to t be 
Sines of their Oppoſite, Angles :. and contrary, hic 
admits of the like Demonſtration as Axiom 1. of. Rig bi, 
angled Plain Triangle. 

2. In any. Right-angled 8 brick Tilangle, As the 
Sine of the Hypothenufe is N e e :: So is the Sins 
of the Perpendicular, To the Sine ofthe Angle at the Baſe. 
3. In all e Spherick Triangles, As theSine 
of the Baſe „Radius; : : the; Tangent of the Perpendi- 
cular, : Tangent of the Angle at the Baſe. 


133 Let 4 D be. A. Kia een Spherical GN | 
Triangle, the Angle 


ABD a Right one 
then E D is the Sine 
of the Hypothe- 
nuſe, A. the Sine 
Jof the Baſe, A M is 
Radius, ML. the 


6 55 . pals e A at oo 17 70 
RY es ee the erb an 
gs N ; | icular BD * «fo 
Again, AD. is the 
e Sins of the Hypo- 
thenuſe, and A1 is 
Radius. DC is the 
| _- To of che Per- 
pendicular BB, and 


Angle A at the Baſe. Au 1 IH and DC are pa- 
rallel, the T riangles AIH and ADC are ſimilar and pro- 
portional, bythe th Prope of. the geh 18 of. e 
Therefore, | 55 
I. 4 AB... AM - BK „ML: That! is, | 
© Arithe®Sine of the Baſe AB | Fr 
84118 to'the Sine of the Baſe A NM; | 
5 is the Tangent of the Perpend. W b 
'Tv the Tangent of the Perperids ML=MI; and che 
ontrary. Q. E. D. 


And in the ame Right.angled Triangles ABD 4000 


| AHI, becauſe BK and ME are parallel, ir will be by the 
fyrve ath and Gch of Euclid, 


ADD M: ; DC Ek That „ ante. 


\| Tangeat of the 


I is the Sine of 


EY 5 2 $2 5 
a A wats os | * 
, 8 
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: 1 a 
3 be * * * id 
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, 
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As che sine of the Hypothenuſe e 
| Tr to the Sine of the Hypothenuſe AI; 
_ $0 is the Sine of the Perpend DC=DB. . 


» 


m the Sine of the Perp. IH={A. 1 e. d. G- 8 f 
; 3. The Sines of the Angler ſubtended by the es | 
the 


diculars, are dire&tly proportional to the. Sines o 


Perpendiculars Tuprending- J ee = 
| erpendiculars ſubtend equal Augles, the 
Sines of the Perpendiculars are directly proportional to 
the Sines of the Hypothenuſes- + Mee Re 
Next, To deſcribe the General Scheme, or Proje&iong.. 
to find the Proportions fot ſolving the 16 Caſes of Rights | 
angled: Spherical Triangles, by the (ſo called) Globical 


4. And if two 
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Conſtruction. f, With the Chord of 90%, and one Foot 
of the Compaſſes any where, as in A, deſcribe the Circle 


OHKD,- . 


2. Then with the ſame Extent, and one Foot any where 
in che W of that Circle, as in O, draw the Circle 

'G; ſet the Chord of the Augle ar A (as ſuppoſe 
25 from O to Q (although in this you need not be eÿ- 
act; for you may find the proportion as well, if you 
make the Angle A at . ) then 3. With rhe com 


ARFG; 
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68. _Spberical Trigonometry; Orgs 
of 90?, and one Foot in Q, ſweep. the Circle AEN? 
and by reaſon that the Friangle ABC given, we would 
have Right-angled at B V 
4. Take the Chord of 90, and ſetting one Foot at 
ſome convenient diſtance from A (ſuppoſe at B) with 
the other extend to the Point M, in the ſame Gircle AE 
EN, upon which the Right Angle is to be; and upon M 
as a Center, deſcribe the Circle BC PCGH; then is the 


» 


1 Trfangle ABC finiſh's; 


F 4 


b Laſtly, With! the fene Extent of 9e, and one Foot in 
the Point C deſcribe the Circle OIKE, and then is the 
Projection fitted for our intended Uſe. vo 


Then for Calculation, obſerye theſe Four Rules fol- 


+» 


1. Obſerve What parts of your Triangle are givens: 


As; ſuppoſe the Hypothenuſe AC, and the Angle A at 
the Bale (in the Triangle A B c) to find the Leg or Baſe 
AB; then mark the given Side A C, and alſo the given 
Angle at A, with a Daſh thus /; and the required Side 
A B, with a Cypher, thus o: Then becauſe A c is given, 
CR is alſo given, being its Complement to 90“; becauſe 
AR is 960? of the Chords, and RS=AQC is alſo given: 
all which mark for Given, as you may ſee in the Fi- 
gute; and if you will, you may proceed round the. Cir- 
cle, to mark SF, FG, GV, VL, and LA. | 
And the Angle at A being given, its Meaſure RD be- 
ing an Arch of 90“ diſtant from it, is alſo given; and 
RQ its Complement, QO=RD, and ON its Comple- 
ment, &c. which mark as before: The becauſe AB is 
required, BD, its Complement, is alſo required; as alſo 
AM, its Complement, and MN=AB, and NT, its Com- 
plement; all which mark as requir'd in the Figure. 
2, In the Projection, that part which is bounded by 
the Letters ABDRSPOQC (and drawn in black Lines) 
called by ſonie, the Breeches, Scheme, becauſe ſomewhar 
reſembling them, is divided into Parts or Manſions, b 
the foreſaid Circles; which Manſions are each a Right 
angled Triangle, conſiſting of a Baſe, an Hypothenuſe, 


14 and Two Perpendiculars; as do the Manſions A CR A 
i 'NB, or BC OR D, &c. [Therefore eng? © are 
skill'd in this kind of Projection, you may, inſtead of 
the Whole Circles, only draw that part repreſented by 
the black Arches aforeſaid, and omit the prick'd ones: R 
Nor need you be careful to draw all the Arches or Parts 5 


therein exa&ly proportionable; but may draw them 
With a Pen at pleaſure, holding to the ſame Form,” or 
+ 
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the Dottrine of Spherical Triangles. 9 

much of it as you conceive you have Occaſion for. 1 
Wherefore obſerve to place the given Triangle at the 
bottom- Corner, as here you ſee is ABC. Io find. ou 
the Proportion, rake notice, in which Manſon. you 


a, things given, and One required ; which is 


— 


here in the Manſien QR DBC; _ Right: angled at R 
ane Side QO being the Baſe, and Qß the Hy- 

othenuſe, and CR and DB. axe. Perpendiculars ; and 

ere You have QR given, and alſo QD the Radius, 
which is always given; and you have CR allo given, 
to find B D, in which the Proportion is (as in Axjom 1. 
Prop. 3. foregoing) as in Plain Triangles, whoſe Sides arg 


* % * 4 4 > 


ſimilar and proportional, viz. - 
$ a * ** 1 ko :; 


A, che Short. Baſe. QR = Comp. Angle at 7 
« 1s to the Long Baſe QD, or Radius Sine 90? ; _ 
Sn is the Short "erpend. RC=Comp. of Hypoth. 40 
N the Long Perpend. B D = Comp. of Baſe AB: | 


„ 


3 But to know whether the Proportion lies in Sines, 


dor Tangents, or both, you may. obſerve as in Plain 


Trigonometry, when the Baſe is made Radius, the Per- 
pendicular is a Tangent; but when the Hy pothenuſe is 
made Radius, the Perpendicular is a Sine. 1 ”. 

So here, when the Proportion lies in the Baſe and 

Perpendiculars, the Long Baſe is Radius, and the Short 


Baſe a Sine, and the two Perpendicufars are Tangents: 
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Song: ES CE ri Og 

4: And dach, To know-, whether your Proportion 

lies in Sines and Tangents, or in their Complements, 
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required, or the Complements of thoſe Parts; as in 
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94  Phorical Srignnometry ; WM 
In the preceding Solutions of Right-angled Spherick 
Triangles. you may perceiye, that the Sides of the Tri- 
angle muſt be produced, chat ſo there may, be diver 
Triangles made by their TnrerfeQions,,. rank ſting of th 
Facts of the firſt, or of the ; Complement thoſe Parts 
diverſly. * And then it muſt be” conſidered, o which 
of all thoſe Triangles one of the foreſaid Axigps may 


aptly and immediately be apply d „for fig ing the | 
| = 


Thiag requir'd, or the Complement) thereof, 

| % ( We e 
But the Noble Lord Napair (Inventer of Logarithms 
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_ ; I mY gs Ls YE X * v WA . 


2 : . 
* 
; * Y * 
* a # x e 
* 6 * 
Py 5 
6 1 ; a | 
T > 
1 o 


+  Faid found, they mige be ſol- 
ved by one general Propaſi- 
fion ag 2 Conledtory.From 
4 X10M 2+ an 3- oregging s 
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e B Aa 


ts, beſides the Right- 
take no notice. there- 


Five Circular Parts of every Right-angled Spherick 
Triangle: The 1 Lord likewiſe taking notice of, 
thoſe Parts of the N , e which in 


Converſion of the Sides do c Froportion from 
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ange their 
Sines or Tangents to their Complements, viz,” the Hy- 
pothenuſe AC ; and the two Oblique Angles at A and C 
are noted by Complenients ;. and of theſe Five Circular 
' Facts (in every Queſtion of Right-angled Spherick Tri- 
angles) there are always Two given, and One requir'd, 
and of theſe Three, One is always the middle Part, and 
the other Two are either e KGnYs or Extreams 
disjoyn'd, or oppoſite. Now; if che chree Parts in the 
Queſtion lie togerher, (not ſeparated by any Side or An- 
gle) as in the former Figure, Suppoſe the Angles A and 
& were given to find the Hypothenuſe A c, then A c is 
made middle Part, and the other two Parts, viz the 
Angles A and c are Extreams joyn'd ; and the Propor-* 
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And for the eaſier underſtandin „ foregoing Rules 
And Directions, obſerve the Table following, wherein 
are plac'd the five- Circular 3 of à Triangle, under 
their reſpective Litſes, whether they be taken for rhe 
Middle part, or for Extreams, either join'd or disjoin d; 
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the Side AB, and the Complement of Angle B, and 
the © Complement of the Side & Tye” the five Circular, 
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2 


* 
* 


9 


1. 22 f wu nau. e 


50 


4 3 1 3 1 PIR, th of 4 Cirholick Propo- | 
.Grjon in the Verſe below ; which committed to 5 
15 will be of great uſe ro the Learner. 


Extreams, when j joyn d, are Tangents, which; I OY 

2145 a 7 are Sin ne. Complemens alway. 
Parts are a! Sines continually alſo, . —© 

Bur if you ſeek the Middle Pare, put R dius fil, youll 


now. 
uf ey is Exerc obſerve len hereby, 7 
fs take the Et if you will, work 407 


To render this yet . 8 hall for the EOS 
Exerciſe, lay down a Tab 


tion of the Sixteen d of Ain * Spherick ? Ci- 
* SY 


of- Proportions for, Sglu - 


- 


* 


a | . 
. 
e 
* hy X KAI wet 
— 
* 


* 


* 
* * FI 4 
1 . ws” "qu 


IE . 
1 — | 


iS: * 
P 
AA. * 11 
+ 


A Table of the Proportions * the Sahle of the 16 Cafes of. 


.- Right-milgled Spherick Triengits, N 70 My: we Na- 


Da e 93 like 


Y 


14 * 


7 — N se 1 * | 


A. 10 L 2d N ·S 


. 


J 
9 0 a 
3 * ** 
1 — ** Pp 
* 8 7 
TY 8 "IN, 
2 2 1 


*1XA9 UO* J, «+ 


- 


— 


3 


78 5 Ip. * 
and GFA 8 Porp! BC; | 
s in Pl. Trian. Or, 

as R S. one Ext. A 


IC: :S oth. Ext. A 
8 8˖. Midd. 


Pr. BC. 
AX. 3. 


£ k * 7 


1 5 
+ Sn. 2 AC. 90 * 

Sn. Mid. Pt. ; 
Bc ro Sn. oth. Ext. 


AC. . 


and 


LA. Or, as in Pl. 


A tri. As Sn. Hyp. A. 
C, „R: : Perp. BC 
Sn. LA 889 | 


TEN. LX P OE 
S. Mid. Pt... Sn. 
Extr. AC. Or, as 

£ lin P. Trian. . S.. 


A NN BC; 
G * 8. ypoth. A 


[-T: GT. Extr. . | 
; ** Radius; : · S. 
— 4 Pt. A B.. T; 


is: Extr. — 9. 


W ee * T * 12 
Eier. „ 
other Extr. B 


8. 2 
* yg. Mid. Part A * 
3 | 


2 7 23 

2 

8 £5 . ay 
fy = 


Radius; 
part AC, 


tre ” . 
ase Ex 
» r 
* 
* * 
N FI 
*. 


2803 


co. M 


5 "VE 


Dcr Gig t- 
B.. 7 ad ius; "© ::8. 


Part AC, 


IAB... S. dun stber Ext. 
e 


8 * 
7 


31:34 


nd: S. C 


has ane —ꝛ 


1 [0 Tee one 1 A 
0, „ Radius; Fs 
Co. Mid Patt LA 

. 7. other Ext. A 


2 Radius, 


ng 


| 
Cone Ext. BC; 2: 


4 

A 8 

— — — 
1 

0. Co, 


other Ext. L C. 
. S. Co. Mid. Part f 


d. Co. one Ext. B 
BC C. . Radius; :: 


landſco. Mid. Part . 


Lea, . S. other Ext. 5 


r 


id i Fil * 
3 h 5 ocher Exit. A, 


28 


el + 8 . 
one. Ext. (BC) AB; 
45 8 7 | 


Xt, 

Fart A is 
MS 4 1 
1 T. one Exc. K 
I Radius; :: S. C. 
Mid. Fart L A, 
70 mou. Extr. 


* 


— — 5 


. 


* 2 Mie rr Err 
e. jon iii... 


P Radius, * «Tone 
Extr. BC n 
c. other Ext. AC; 

tor Mid. W bd C. ; 


2 72 5 S k 
SL *. - 


.. 1. C. one Extr. 
C, 0 Radiny ; 5 


5 8. C. Mid. Part 


AC, . T. C. ocher 


; . ie A. 


1 


* : 3 - 
*. | * j 


* Fedier * Fc s 1 

ne Extr. LA; 
:: T. C. other Ext. 
C. we, S C. * 


Wer 8 one Extr. — . 
C C.. Radius; : 
BC S. 1 Mid. "Hf 
A. 1 ocher 
Extr. B 


1 5 8 Deſeribe the primi 
| 22 55 or Half Tangent 


* 

* 
4 
. 
4 


. a , 7 oe EE, FL ? a 7 
$47 „ 5 6 3 2. _— n — 2 s 3 $546 


J ; j * 
a4 © * * * * * 
7 TILES 2 Pt N — 
+ * * LA 3 
| * ; * 


„NR W 


. . : WY TO 822 989 : 


TT ans 


1 led Spherick 5 85 N Geo- | 
g 0 5 e ane Inkrumen- | 1 
5 fs *. che Abe angled Gierl ve 5 5 


HE Hypothenuſe and Angle 1 at "a Vaſe 55 ; 
e co ind: ry oppoſite. ide, or. er. Ig 


H CN 45 EP. range 4 3 C x ar 'the | Center of 8 e 
rage Circle, R i 


of 60? or 4 Sine of 


90, which are all. EEE 
ual ro each other. . 
o his firſt. in every e 
Froblem follow in ) 8 OD 
2. Make the Angle 
* Prob, II. "Caſe. I . of - 5 wy 


g. i. «hed make E 
Chest 54 46, and. Fin" 1 1 
e Op en ns I et IDS 
Frereog. Gaſe 1. wit 1 . 85 e 775 2. 223 
Half Tangent of 1 . - _ 5 

54 and one Fbot in 125 Conte A deſeribs a kambel WW 
e Primitive, to cut the Right Circle CA, 4, Thro rough the 3 ee. 
' Points D {the Pole of A Ei C and F (che ole of AE) CESS... 
draw: an Oblique Circle: C ( 5 Probe 11. of G. > CE 
== eh ris done: 5 AB 8 is s the 1 e CR 


P : Sis © #46 Ek 
— 3 oy - 1 © 2 Ws 
7 . * — 


* 


4 _— Py PT, > TT OP OTTER 9 * * * 
3 n * 25 & 7 WY N RN” 2 * . 5 "OF #5 


33 
* 


* * * 
4 25 


Ki, led Gerl 7 3 
1 


a 1. To make the Triangle, that the given Angle A 
_ thall: be at the Primitive. 
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Wilt reach from R S. go? 60 8. 
PLE 8 'SE I. Ta the Right-angled Spherick T6 7 LR 


"443 g 


Sines. 


— 


EE] One Sd · or berp. PC 50 86 177 L Kop. 5666 


Hyporh. AC leis than a Quad 


J. To make the Angle A at the Center DI, 

© Eonfruttion,” PC Q Then in Fig: 1. at the Center A 

8 iz make the Angle BA C. 

3 -T | Equal to 7 1 46, as in 

r Caſe "7 1 2 Draw a pa- 

rallel to the Right 

ircle G E, at 399 04' 

diſtant from its Pole p, 

Mo E to Cur the Right Circle 

| A I in C. 3. Then 

draw an Oblique Cir- 

cle thröugh the Points | 

7 D, C, and F, as before, 

| and you have the Tris 

 wigle ABC concluded. 
| | 4 | Fa Lo -- 

| riangle, o that the 

* 4 ball be at * Primicne, Fig: 2. f. As in Caſe f 

| I the 5 


ant. 


in 4 


. rome vically; 2er. 5 4 


the 5 wich the Secant of the Given Angle deſcribe; : 
55 Pre K the Oblique Circle At | 
1 CF (i. e. with 549 467. 
5 2. Draw a Parallel. td 
B the pole of che primi- 
1 tive D, at 392 o (the 
Comp. of E KN diſt, 
: E from it (as in the laſt 
caſe) to cut h. p 
{ Circle in & aLaftlys 
; Through the. 8 
of the Primitive and 


| $ | 5 drag; & Ri ht 
Bw 1 | Ede N 9 and 15 
N | | apes Fi, ABC. is che 
7 15 Triangle. For Solu- 
5 2 ee forver fa — nd r fol: 
1 lein; . 
4 PR vw. 7” OE 
R ears, gr. apply A E td the Half Tangents, an 
. you have 7 15 for the Hyporhenuſe in Fig. i. An 
Is or Fig. 2. 2 . d P, the Pele of the Qblique Circle 4 c 


as in Caſe 1.) and lay a Ruler from Pro c, 'twill cut 
6 the Primitive in I; then I A meaſured on the Ghords, 
d 5 is Ag” 54's as before. 25 


Ive” Operation, as in 1. 3. if Synophis and Table; \ 


As the S. Angle A. 54? 36 5 9.912134 
I to the S. Perp. BC 50? 560 9.8 9c 3) 


So is Radius 90” oo „ To. F 
7 the Uypord AC 7 710 545 9.9779 9 


v Logurithrny, 


y. Beere by Gunter' Son bh 
The Extent from S, L A $4 46, to Radius 8. 902 on 
the Sines, 
Will reach from 8. Perp. 500 $6, to S. reo. AC 712 : 
1 54: on the Sines. 1 8 


0s IV. In the Right-angled Spher! ek Triangle 
ARC One Side (the Baſe AB 605 020) and the adjacent 
Angle (A 549 46 ? given, to find the other dag or Ler- 
ow (BG, „ | L 


ka 35-3 


. ö p > © i Bd * 1 3 8 7 
* 4 2 N 8 c 2 * \ "Es OL EEE * 2 £7 4 N , da F 
a 4 * , 9 * 8 8 * 3 : PRE « : 1 . 4 
N * 4.0 6 n A 2 * * * 8 ; l :, 5 ; * » 2 2 BE, K 3 Y% 5 i. "2 7% Let 
: F209 ? 4 > hd 1 of * 7 7 - 8 * 
- Tg. 9 Oe ("Rp ARE AS. 4 „ 5 1 ? 4 1 TY N ; 
* - 9 f a , Fx ? ” = h 1 > 
4 a. * f 1 * 1 Ml . - 5 89 * 


q » 


© Right-argled Sberick ent 0 
; WG To proje& the Triangle at the Center A. | Fig. 52 "oy 


| Con nin. 5 CQ. 1. Make the Angle A=54® 46 
TR. Om 5 N | (las in he laſt Caſe 3.) 
ES oo. „ 2 Make AB equal to 
the Half Tangent of 
69 daz“, from your 
Scale. . 3. And thro the 
Points D, B, and F, 
draw an Oblique Cir: 
cle, as before, and i it's 
* Fig. 2. STS 


« -* 0 


"I To make the Tri- 
angle ABC at the Primi- 
tive. 1. With the 
/ cant of the given An- 

gSle Az=s54® 46 deſcribe. 
the Oblique Circle ay” 
P (as in the laſt Caſe 3, 
Do Fig. 2.) 2. Make A 
on ͤ the Primitive equal 
* to 50 o, from your. 
Line of Chords. And 
Laſtly, from B, through 
the Center D draw the 
Right Circle B H, and 
Vila have formed. 1 
£7 ADE: 7 55 = 


— — 


= 


* 
Io * 
4 1 * & 1 AP 4 
; . „ 


= ＋ — U 
Pn ny uh 28. ten N 

* — - $44.2 1 — 
> * fake n — 


ut. | Menſuration. Fig I. 8 

1. Find p, the Pole of the Oblique Circle DBF (as 3 in 
Caſe 1.) and lay A. Ruler from p, over the Point C, rg 
cut the Primitive in K. Js Then E K meaſured on 18 

Chords i, BC e. F. ' 
Fig. 2. Mea ure DC on tbe Half Tangents, | it gives 
the Comp. to 90, of. BC. o 48“ (as before in Caſe . 
Fig. 2.) ) Or meafure BC the backward way of the Ha 5 
T angents, from go", counting 80 to be job, 70% to be 
20⁰ 15 600 co de LIT Ge. it 1 82 the Os requir'd, P 


- WER — A ; : — * 1 5 bw 


: — 
EF: 


5 je Yes * a _- 4, . % 7 15 > _ EY 
- 3 — ; 3 


IV. Oper, 
1 


N 
* 4 


w. | Operation. Ic By the werf. s; or Glebe ee, re. 


As Radius „ go? oo! Lo:bookas: 5 93 
Ir to the S. given Side AB 69? oz” 9. 937976 
So is T y A — 3 46 254 i Y 


To T reqd..Sd. or Perp. BC 509 48˙ 10. 088690, 


2. By the L. N. Univerſal | rope ſeion, per Table, I 


4 I. C. L.A (Extr.) 54 46 9848p . 
Ir to 5 90? 00' f 1. ä 
So is S. Side AB (Mia. Pr.) 60® 02“ 9.9376 


To 7 Side BC (other Err) 50? 48“ 8 10, 085691 8 
N 11 you ſee, both Ways * che 5 5 


Bp Inſtrument al, by G er: 86 alc. _ 7 
7 The. Extent from ** S. 9095 to Sn. 4 B 609 02 on che 


8 ; 
Will reach from Te 25 54 36, to T. Side BC . 010 on 
. the Tangents, ; 8 5 34 


In is Right- -qngled Wherick 1441 ABC, 

> CASE , and 12. Given one Side (the Perp. Bc 500 

a) and the oppoſite Angle (A 54% 46% to find the Baſe, 

or other Side AB, and Angle O. | 
I, Conſtruct ion. This is projected, both at the Genter, 


vrubb Geometricalh, Lanier rel Ke. 0 * 


and Primitive, by the Directions in Caſe 3. here being 5 


the ſame things given as there. 

II. Menſuration, in Caſe 3. Fig 1. A beiog meaſured 
on the Half Tangents, gives 6. 

And for the Angle ACB, find the Pole of the Right : 
Circle o or 3, (by crofling it at Right Angles with the 
Right Circle o, 3, Prob. 1. Caſe 2. Stereeg.) 2. Find the 
Pole of the Oblique Circle DBE, which is p. Lay a 
Ruler from the ꝶngle- point C over P, twill cut the Prix 
mitive in n; then » 0- meaſured on che Chords, gives the 
Quantity of the Angle C= 6459 gz, by Prob. 8. Caſe 3. 

Stereog. Or, to meaſure AB, and Angle C in Cafe-3. 
Fig. 2, find, as before, the Pole of the Right Circle B R, 
which is u or r, and the pole 'of the Oblique Circle A | 
CF, which is P; a Ruler laid over the Angle: point 1 
aud P, cuts the Primitive ink; then km mea, ureu on the 
Chords, is equal to the Angle C 65e 53% as before; 
and A B meaſured on the ſame gs is equal to the 
Side AB = 609. N | | 
Parr „„ „ „ 


for ELK in Nr. 5 and, 126. , 
Abe Tang. 4 . 
Þ It to Tang. of Sd. BC 50 IPs 
| * is Radius 8. N 


"F W « Operation. 1. By the Glob. Project, or 


i 25 nid d Spb derek ien, 


* 


ar, 5 


10.181014 5 . 


+ 1 | 


| Io. 


DIC — * 
— 2 LE — 
= * « — 
— . — wÄ 7 ob 8 tt Ju - 
= N * 
N . L 
: 1 * 
* A 
. . N 
- 9 
. 
* 0 * 5 
i . 
bo 
- bf 
x - \ 


n the $n. of che sd. AB Go" 


. "For the Angle at c. 
I to Radius 500 oo 
$ is S. Cas Angle A. 547 . | 


7 weg. Angle © 659 57 


* 
* 1 


1 | 955 'By the Unit "A 7 
1 ; : - Ms Radids yo? -00' t. os 2 ; 4 5 10 
a | J. to IT. C. L A $4® 160% 5 15 848989 

So is I. BC 5c 1505 of 5 Xu 5 = 
g 7» the S. AB 60 z „„ 
1 | a For the Angle c, the 0 era ly the 
. | mo as in the Globical Projection, or Snopſt. * N « | 15 
y bs IV. ee by untern BE | ad 
| 3T he Extent: feom Tang. L A 549 46, to Tang. Side RC 
'F 25 8 50? 48“ on the Tangents, 
| Will reach from Bt 909, to oe: Nie. 4 B 60? on che 
1 „ Sines. by 
. . The Exrent from 8. C: 0 395 12 to * $9. 909 oh the 
1 ny Sines, 


5 * on the Sines. 


% 


a 


. _ * 
88 — — — = = "BY 
. hehe % — won % 


* 
— . — I” — 
n —_—  —— as” — 
: 5 — 22 5 2 — — — 


28 He 
</ eas wo. 


* 
— 
— 
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—— 
1 


PR. 
= 3 


EY 


1 
« 


9800737 
. 


Ea 761 106 
9˙960 369 


of. for AB, Toble Nr. 95 and 12. 


Vin reach from SC. LA 36 ug ro the Sn, LC 935 ö 


Cs VI. In the Right-angled Spherick Trian le 
A Bc given, the Sides (or Baſe and Perp. ) AB 60® 5 
50+ 48 to _ the Hs: A (or 5:4 5 


* 


| AB on the Right Circle © 
GE equal to the Half | Zi 


and F deſcribe the Obs 

| Stereog ) deſcribe a Pa- 
Pole of the Right Cir- 

cle GE, that is, D 39? 


cut the Oblicue Circle 


3 angle. A. B C 5 the Pi. 


From the Chords, and 


5 thro! the Center De: 
a 1 the Right Circle. 


Bane, 'of the Comp. of 


. 3 


| awet in Lager netic. 
. | Conftratiion.” Ee 3 at the Center * «Q, 1 


Tangent of 60“, 
through the points DB 


lique Circle Dc D F. 
2. (by Prob. 9. Caſe 2. 


xallel, diſtant from the 


5 
1 
= » 
* 
— 
o 


the Comp. of be 
phe r Side Bc) ta 


DBF inc 75 iat 


5 the Center A A Cy +. ov $2 SP + 

rt Ot” 
"LE; and 1 Ly — 

A B c is finiſh — 8 N 


II. To a Ve Tel 


„ 


From AQ B, and from \ 


in (in Fig. 2.) 2. 
Take, the Half Tan- | 


„i. e. 390 12, and 


Py a Parallel. to the Primitive, to cut. 5 Right Cir- 


cle BH in C. Laſtly, Threugh the Points A, c and E, 


made, „The ſame Proje &ion for caſe 8. 
III. Menſuret ion of the 2 1 required, Fig. 15 (ar in 


6 29) 


N 1 meaſured on the 2 rds, is the Quantity of the 


7 


draw the Oblique Circle A c E, and the > ankle Bc is 


Angle A 34 46'; Fig. 2. the Diſtance: of the Poles of 
the contained Sides AB and AC, which is DB meaſured 
on the Half N db the IEP of 2 85 ate 


$554 46. 


> * 
5 


A - » 3 % 


IV. Ope- 
> 4.4% * 
. 


Y. 


* 

, * 
1 
e 

. 6 

s 73 
1 

1 

* . 


2 


3 2 — — 222 
CFC 1 


A eke FOR Sings ; 
\ Opapories I. By Synopſi is, Nr. 6 *. BY Tabla 


| n 5 6 Nr. 6. or Univ. Prop. 
e A. the Sine of ths Side AB 6o® ; 9937537 


| — I to Radius 90 


* ' $0.35 Tang. Side BC $6? 4”. 1 5 % 10.656575 
D Tang: Angle A 54? 4% 55 2 10. 151003 
3. 4. Tang. BC 50 4% * 8 10.0883 | 
I toRadius 90 | 10. 33 | 
So is Sine AB 0 „5„»;ͤ ꝶ 8937531 


76 Tang, CompAn le A 35 3 5.848 . 
wh hoſe Comp, x $09 is = 6 2; me 8 


Ve Infiruments], by Gunter's Scale. 
The Extent from Sine N B, 60. to Radius 902 on the F 
Sines, Will reach from T ang. BC 50? $4 to TAS: 2 A * 
| 54 4 on the Tangents. 1 115 1 


CASE J. In the Righ t. aged Spherick Trianglo - 


ABC. there is given th Hyp zothenuſe (AC 91? 54) and 


one Side (the erp. BC 50 48 to find the Baſe (or Ns 


a EE 


1* Confiru#ion, or Projeiian of this, is the ſame as i 
cali 20 foregoing ; and likewiſe for Caſe 13. following; . 
there being rhe ſame things given in each. 

II. To meaſure AB, ſee Caſe 2. Fig. 1. Apply. AB 
to the Half Tangents, and ic is 609 34. Or Caſe 2. Fig. 2. 
Apply AB to the Line of Chords. and you have the 
ſame Quantity of Degrees, 7. e. 60 34. 

III. Operation. I. by G. P. 2. by Univ. Prop. Synopſis, 
and Table, Nr. 7. T he Free is the ſame in bork, 
io e. x | 


As S. C BC 390 12: 2 9 500757 
Is to Radius 90 007 „ 
S0 is S. C. AC 18 06" 9.492 os 
Tv s. C. AB 220 2&' _ 9.691571 | a 


| Comp. to 90 is = 60 34 


IV. Inflrumental, by Gunter! 5 Scale. 


The Extent from 8. C. B C 35% 12', to K. S. 90 on the 
ines, 

Will reach from 8. 8 A c 180 06. to 8. C. AB 290 26 

3 on On Lines. e 5 5 


e 
. 


„ N 
1 * I * 

1 Fay 1 2 ETA 
£ ENS 1 15 8 by 
58 ** a ISS b 

een A 
f #: 23 : 
£ 4 2 77 1 


find the Hypoth. A C. 


— * GO * 1 » 
: 5 F : zf'J : N 8 s y , oY 
#0 . TAS o : ann e 5 
> . * * = 7 f 1 « 4.8 — 7 
r Ws. , * 3 $14 ; . * - we. 
” x 1 B : 2 ; C 4 


1 5 2 


c AS E VII. In the Right: angl d Spherick Triangle | 
50 are given the Sides (AB 60 75 and EC 502.48 


r. This is projected in Caſe 6. And 2 . Nesse. 


vir. AC 71e 54, Lord in oy 3.60 1 1 98 5 you, 


and paſs on to the Fe 
III. Operation, v erg and Tab, te s. which - 


are the ſame, i. e. 


As Radius 909 o 
It to 8. C. AB 603 1 
Sol Is S. c. BC 50 


TC: A c 18 55 
oO to Lag I 54. 


N WEL a ADDS 
| The Extent from Radius 9095 to by Ce AB 290 26 on the 
ines, 


17 


ABC. is 5 given one Side (AB 60® 34) and ad jatent Angle 
We 54 46) to find the Hypoth. AC. 
I. This is alſo- projetied by the Directions in Caſe 4. 


_- 2. the - ray e as in Caſe 3, Which 1 gh 


25 58. and the 97 | 
i III. Operation 17 uy P. 2. by Univ. Prop. as i EE ws 
and Table, Nn. 9. fs E, 3 : | ; 2 | 5 7 
„ 1. As Radius go%oo! + 5 
I to SG AA 5440 oo 9.761 706 = 
$i is TE. Side AB 60 N 9-75 140 
wre. Hypork ACT: 58 9.512566 
* 2. A Tang. AB 60 34 1 10.5838 Ty 

1 to Radius , 90 00 10.7 - 

o is 8. Co LA | 34 46 . eo 

- Th 7. ro 71 % 9. 515 568. 

11 « Inflrumentsl, by G Gunter 5 Scale. 2 
"Tha 8 9055 Radius 5 9055 to 5. C. 7M A 35 14 * 
+, the Sines, VVV 

2 e oy „ w 


da 


we raFis 20 Be. 7 RY to 5. c. A 1500 


2 5 77 mg 
. 
3 8 


ber Grmetrictly, Logerithmotivaly Ke. 2 * 1 


; * 


I Wl Right-angled Spherick W | 
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4 
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7 
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1 
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1 
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4 
© 


OO $6 1904 1 I AFL i ont 


RS Rs, 
. N 
N - "6% 
- i $ 
x 


— Sherick bz: 


5 wa 1 h from Te. ag? 26, to 1.0. 2 150 o2' on ide : 
| 1 5 engents. = 


\ Cavs X: In he | Right ante Spherick Triangle 
given the Hypoth. (AC 715% and peg: An- 
gle 1 54 #0). to 1 the adjacent Side AB. 1 


42 Conſlruftion This i is projected as i in lt: and It. 
the Side AB ee as in Caſe 5. viz. AB at the Cen- 
ter, by the Half Tangents, and at the Primitive {eng | 
Chor 8, ee found 60? 28 f 


ion, 15 5 gb. Nr. 10. te by Table of Univ. 

. 8 „ 1. 

I 458 K Ps 4 46 AP ,161106 OY. 
99 to Radi [oe de 5 ers Ba „ LCDs 
- is T. C. Hide ACTA 2 9. 43.9 5 


To T. C. side A B 29 32 1 8 753 u 
_ whoſe Comp. is,60, 25. oth 15 4 


2. 1 7 c. Ac 71 54 
+ Ir to Radius 90 
8718 8 5.C. LA 54.46 | 


W. . h Cone s Soil, 


The Extent from S. C. A, 35e 14 to Rad ius 8 2D the | 


> Fine, 
Will reach from 7. c. Hypoth. AC 18 06; to 1c side a 


1 B 29 = on the angents. 


LT F £ Z 1 t 
7 3 * os Pa 
a: 2 Wis. pe 
d | 4 
4 13 3 
2 5 ; þ * 
* wot 8 9. 
8 1 e 


PTL 3 F Bo 
* — 5 


c ASE-XI. In. the Right-angled Triangle ABC, 
Given one Side (BG. 50 48) and the adjacent Apgle (c 8 
$3) to . . Angle As. e 


4 


i n o RE N 8 * 285 164 ON ws 2 Y 9 3 : = 3 A * 89 ne 4 1 1 
* Plot - 3 7 I $$, 5 * 115 1 * . % 9 4 \ 
BY, N — . & - N 
, CHEF EN MIR . a 


3 . 
” % £ 
* of IT 95 85 
* Fd F. 
7 4 


"She banana f — 2 + 


© Confiratiion, 1. To make the Triangle ar os Center, 

ds in Fig. 1. PcQ; m8 118 | 

and ſuppoſe Bein de nn 
Oblique Circle equal. © - . how. 


to 50? 48'; then by 
the Inverſe Method of 
Prob. 2. Caſe 3. Variety . 
of Stereog. make the 
| 777 Ac B equal to 
: 8 53“ on the Point c. 
therwiſe, and more 
plainly, 2. To make 
he riangle_ at the 
Primitive, as in Fig. 2. 
1. Draw the Right | 
Circle BI at i F 4 . 1 5 ä 
2. Then make Be on 
this Right Circle e- 
qual to (50 38) . 2 
| goon Side; by 275 8 


Projection, or Fig. 2. i \ 
2. On the Polnt e 31 4 21 a 
tie Right Circle BI, » Gl. LR 
make an Angle (of 65 — 22 

FR N J equal to the given 


ngle e, by Prob, 2. 
872 3. of Stereogra- 


Phick. Problems, and 
it $ done | 


Z is 2 
—+ 
11 


— 


* 
F 
= — * 2 * 
2 > - 
ol ac * p 
2 . _ 8 1 * 2 
E | 


3 u. To eile the An le A, in Fig. 1. "ad Fig. 2. 
is ſhewn aforegoing, i in Cafe 1 2. and i is="54* 46. . 


| 1 Operation, by G. Pp. and Univ. Prop. is the ſame 
| m both, 1. Synopſis, and 2. Table, Nr. 11. 1. 


At Radius 90 _ _ 55 10, 000 
Ir to S. C. Be 50 8 . 9.80037 : 
8 is S. Angle c by. ; & ,9:960335.. 15 


* 


A —. 
_= * b 


TD S. C. Angle 4 54 4 - 5 . 9761072" 
8 5 IV. By . Gunter's Scale. OS 5 
The Extent from I S. go, to S. C. BC. 39 12 on the 


* 5 = - 
*. 4 * 
1 5 "ag 

* NEE 


T5 _ 

= Will reach from 8. L & 34.07, 70 8.0. LA 35 1 on 
5 7 e Sis 5 4 en 
. | „ > | Nite, 


n — — I 


» 
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1 > — — 
. er rr wen ey oo — p N 
— 
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2 
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< 2 
— nf” os Lv 
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| Right-angled Shivich ae! = 


ws le there had been given, 'the Side AB, 448 adj: | 
- "cent Angle A, to find the Angle c; then the Tri- | 
angle is made, as in Caſe 4. and the Angle c is 
"> meaſured. as before taught in Caſe 5.. and the 
* Operation 3 is the 1 as in this Caſe 17. above. 8 


1 ns C A 85 E XII. is ſolved as aforegoing, f in Caſe 5. there- N 
ore, 5 
CASE XIII, In the Right- angled Spherick Triangle 
ABc, there i is given the Hypoth. (Ac 71 54) and Side 

(B c50® 56?) to find the contained Angle c“ 
I. This Triangle is made, as in Caſe 2. And II. the 


| Angle 4 maglured- as in Caſe 5. foregoing. g . 
| 1 III. 10 , „ 4 & Synopſis. / 2. By the Table Arc 
| 13. | 
| 1. 4: Tang . Hypo Ac m7 147 10.485651 
WAY, Ir to Radius 5 90 00 100. 
i So is Tang. Side BCS 30 6 G t0.0g05g8 
5 | To the S.C. conta. Lc e 8 by 3 Te wn 5.604947 | 
aps Fs wk 8 ro 90, is ** n Pp 
i | 4. 208 Radius 90 100 9 0 5 5 
7 I to Tang. Be 50 56 1 5 "IM 
! | 85 is I. C. ao. 18 06 9.514340 
; * 8. C. 1 C | 2 44 | 9.604947 5 
the ſame as before. . ; 


IV. By Gunter Scale. Kr ne | 84 


| The Kain: from T, AC * 345 to. T. BG 0 56 oh | the | 
TLangents, 
Will reach from R. S. 90; to 8. C. c 23: 4 on the sines. 


cAsE XIV. In the Right-angled Spherick Trian- 


gle ABC, given Hypott» (AC 719 54) 1. one An le 
e Tl 5308 to find _ other PIs A. : | 


. 
x. Cen; 


. ie 


2 „„ * a 
a” TI c —_ ET. 
- 2 9 1 3 2 Wr 
* PIs by * ** * 8 n 
- x if - 


| wr gh — Logithmetically 


A; o ehe. 100 To make the Tri 
ircle's Center. 


Draw the Right Cir- 5 N 25 | 


cle HI, and. ſet off the 


Half Tangent of 71 44 


(the given Hypoth. AC) 
from the Center A, to 


C. 2. And on the Point 
C, (by Prob. a. Caſe 3. of 


| Stereog. Prob.) make an 
Angle equal to the giv- 
en Angle c 65 53, by 


drawing the ropes an 


Circle DBF, as is there 


directed, and tis done, 
bs inCoſ It. Feed. 1 
. To make the Tu. oo 
angle at the Primitive. 
t's done, as i an Caſe 1. 


1 5  ProjeFio te” 


III. AD meaſure. the 


An le A, in Fig. 111 


and is 35 17. 
IV. Operation. 


1. Per Synopf. and Ta- 


bie, w. 14. 
As Radius 0 
I, to S. C. Bypoth. AC 44 
So is T. | C Þ ie 33 
To T.C 1 55 15 
W Per Gleb. Proms 
4. 1 TC. L 6” 65 55 
1s to Radius 90 
So is S. C. LAC 71 
Tv Bs G LA AGE, T6; 
+ Per Univ. ai 


8 2. Tis done by 
5 3 Directions in Caſe 2. 


r IF 
a, ts * 
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V. Inſirumental, 4 Gunter'⸗ Scale. "FS 
The EA from T. C. 4 C 24 07, to Radius e 96% on 
Tangents and Sines 
Will reach from 8 C. AC 18 os, to T. 0. LC 34 45. on 
Ml Sines and Tangents. Or thus: 6 
85 The Extent from Rad. 8. 90, to 8 Ac 18 06 on . 
the Sines, 
Will reach from T L EC & 53s to T. ＋ A 5 15 on the 


_ ge 
2 en 
> -3 


-Cas E RXV In che Right-angled r Tide 5 
75 C, given the Angles (A 5 15 an 650 eee to 
find che Hypo enuſe AC, 


28 5 ** Conſtrution, #5. Nie, | 5 1 
n Trian 0 at 975 Center o of odd re ive, | 
Fife Te =, 2" NR 


5 — 85 i, Re: 125 N 
5 5 © 755 8 Iv n Angl 24 : 


WD of Ly 2. * 5 „ 
ir 5 
Right "x 1 5 at 
4 82 Angles Wit z the . 
Righr Circle LM. 3. 
By Caſe t. or Prob. 9. 
Caſe, 2. Stereog · deſcribe, 
4 Parallel to the Night 
Circle I H, at 65 po. | 
diſtant from the Pole 
> | Guin of he Given Angie) d the Ri been he” 
the iven in td cut the Ri ircle 
ple EG in P, the Pole of 
the requir'd Oblique. 
Circle DBF. 4. Mea- 
ſure the Diſtance of 
1 Poles A and P on 
e Half Tangents, & 
M fobrra@ it from 90%, 
and ſer off the Half 
Tangent of the Re- 
mainder from the 
Cepter A, to B, (on ; 
the RightC ircle Ak.) | 
Laſtly, through the | 
whos. DBF draw the 
Ob | 
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the Directions in Cifſe 3. 
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wrou ought Geometrical, Logarithmetidly Ne. 9 7 


ſought. 
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' Oblique Circle DCF; ſo hall A B C be the T langle, P 


II. Te mabe the Triangle at che Primitive, Fig. 2. 


1. Make tlie Angle, A at the Primitive equal to the 


given Angle of 55? 15 with the Secant thereof, as in 
| Caſe- Is: Fig. 27 on” 
1. Find the Pole of the Oblique Circle ACE, which | 


3s P. 


4+ From M, through the Center D draw the R. iche 


Cirele MN, and croſs it. at Right Angles, with. the 


Right Circle 1 B, to cut the former Oblique Circle in 

C ; ſo ſhall ABC be the Triangle requir'd, - 
III. To meaſure the H kev 6 

oregoing. 


Iv. Operation. 1. By G. P. 2, By v. p. it will be, 


1. „ et E 8557 10, 349041 
1 to T. C. other L 34 45 9. 41187 
Soso is Radius 90 o © Ris 
by — ner 
5 7b S. c. Hypoth, AC 18. os: 9.490146 
omPp. : 71 54 1 . 
2. As Radius . 90 o folooncd 
Is to T. C. one c 24 07 9.650959 
E is T. C. other LA 34 45, La of S 
To the S. c. Hypd- AC 18 06 = E 492146 
OEM V. Inflrumental, by Gunter N 


3. By Prob. 9. Ceſe 3 of Stereog. deſeribe a | Parallel 5 
 _ the Oblique Circle ACE, at 65* 53 (the other Angle) 
_ diſtant from the Pole P; to cut the Primitive in M. 


AC in Tn Oblerrs 


The Extent from 7. C 65 53. to Radius 8. 90 on the 


Tangents and Sines, 


Will reach from 1. C ils 1 45, to S. C. Hypoth. Ac | 


"WI 0 on the Sines and Taogents. F 
c ASE xVL In the Right-angled. Spherick: Triengle 
ABC, Given the Oblique Angles A. 55? I5' 7 and C 65® 


as in the laſt Caſe 15; and therefore take the ame Di- 
78815 for the making. it. . 
4. 10 meaſure the Side B c. ſee Es the rug. or 
Fourth. „ a- | 
PART N. 8 G 


$3 , to find. one of the Sides, as BC. IVE 
I. Projection. Here are the ſame Data, or Given ching 


: 111. 4. | 


r 


A SES ITED 


- PC abc 


—— — 
rs 
% ad 


Co 


„% | Right-dngled Gin Badu, 


III. Operation, 7 G, *. a U. 7. the ſame, 1 1. 6. 


2 8. L. 658 53˙ EX 9e,60335 
1. to Radius <> go. 60 15. 
in S. C C N daun, 
W S. C. Side BC 38 88. 9.755537 
PB to 90 ie? 31 25 + 


IV., By. Gunter“ Fre 


| The Extent from 8. = C 6s 53. to Radius S. 90 on a th i 


Sines, 1 


Will reach from S. c. LA 36 45,9 8. o BC 358 on 


” 4 
© 1s 


the Sines. | 5 


CAE XVI. e 6 
N the ſame things be given, as in Caſe next done, 
to find the Side AB. 
* The Conſtruction Mo: TOs ma be the farms 
wr A as in Caſe 15 Other- 
Wiſe, for Variety-ſake, 
you may make the Tri- | 
angle thus: | 
1. Make the Angle | 
A at the Primitive e- 
qual to 55 £5 by draws. 
ing the Oblique Circle 
\ABE with the Secant 
+ thereof; 2. Find the 
Pole of the Oblique 
Circle ABF, which is 
P. 3. By prob. 3. of 
Srtereix. Prob. draw an 


4 Oblique eirele he: the 1 or point P, to make at the 


primitive an Angle equal to the other given Angle (in 
this Caſe, 65 53*,) and this laſt Oblique Circle ſnall in- 
terſect the former̃ at Right Angles, in the Point B, and 


,ABC is the Triangle ſought. II. And AB is meaſured 


as 3 in Caſe 3. Fig, 2. for AC. In this Caſe the Operati- 
oh is the ſame as in the laſt Caſe (167) 1. e. by Loga- 


_Hitlims: . 
IV. a8. LA 1 to Rad. s. c. LC, 8 


Side AB. 
v. 6 Gunter „ Scale. ex 
The Extent om S. LA, to R on the Sines, 
Wil reach from 8.C. fe C ;to S. C. AB on the n 


be projected thus ; 1» 


| che Right Circle MN, | 


the Right Circle MN. 


Ff TT 


f cle. | FE 


239 cinen, Lipmmitiiy 65 9 9. 


R E x A 1 
1115 like manner, in Caſe 145 where there. f is siven bs 

ot benuſe (AC Ir. | 
2755 the Angle (C 
3) ro find the 
4 0 A, &c. it I | 


e lay the 
Hy poth. AC i 54 on 
ide Primitive, from A 
to C. 2. Draw the + 
Right, Circle CD, and 


t Right Angles to * 


3. Mite the Angle © _ 

at the. Primitive equal na 
£0 65 53, as in Caſe che Firſt, Third. or art find the 
ole P of the Oblique Circle laſt drawn, CBPD. Laſt- 
ly, Thro' the Points or Poles AP 5 draw the Oblique 
CER ABPF, as before taught, and 'tis done. . . 
The Angle ABC is meaſured, as in Caſe 2. the 


SideAB 17 inCaſe 3. Fig. 2. and the Side BC the ſame way: 


3. The Operation, to find AB, is the ſame as in c 
10. and to find BC, a in Caſe 15 and BAC, as in Caſe 14. 


foregoing. | 
E Xx AM D I EH IV. £ 
„Given the Baſe (AB 60 100 and Angle c 65 _ td 
make, . and ſolve the Spherical Triangle. 
I. Proje#ion, PCQ, Make AB on the Primitive equal 
to 60® Io', the Given Side, from the Line of Chords. 
2. Draw from tae Point B, e the Center of * 
primitive, the Right Circle Bl, 
3. And croſs it at 1 
Righe Angles with 


4. By Prob. 9. ,Caſe - 
2 of Stereoz. deſcrib 
Parallel to theRighr. | 
Circle BN, at 65 53 * 
he - Given Angle's) 
Lhitpace, from the 
pole and 'ewill cur 
e Right Circle GE. 
in p, "the Pole of the 
requir 'd Oblique Cir- 


PART II. 


1 


„ Ela end Rind, 


III. Operation, * 6. P . and U. r. "woe ſame, \ 10 ©. 
As S. LC. 5 15085 53" 9760335 
17. to Radius 90 . 10. Too, 
So is S. C. TY | 3449 I 935867 7 5 
— 


w S. C. _ BC. 38 83. 9795537 | ö 


1 to 90 is FI 22 b 
IV: By. Gunter't$ 


; The Exrent from S. = C bs. $3, t Radius S. 90 on the | 
| Will — dm s. C. LA 34 45 to 8. C. BC a 11 6 on 


the sines. 
©; 45 SE XVI. 


* 7 
"a 
i 3 


Ee, 5 


Ter the fame things be TR. 4s in Caſe next move, 


to find the Side AB. 
& RG Conſtruction or Projection may be the 7 
A E in Caſe 15: Other- 


ang! e thus: 
1. Make the Angle 
A at the Primitive e- 


W 


9 . * 


ing the Oblique Circle 
| \ABF with the Secant 
thereof 2. Find the 


Lircle ABE, which is 
Srerecx. Prob. draw an 


5 Oblique Cirele 80 whe pole or point P, to make at the 
Primitive an Angle equal to the other given Angle (in 


this Caſe, 65 53% and this laſt Oblique Circle ſhall in- 


terſect the former at Right Angles, in the Point B. and 


, ABC's the Triangle ſought. II. And AB is meaſured 


as in Caſe 3 Fig, 2. for AC. In this Caſe the Operati- | 


oy is the ſame as in the laſt Caſe CHOP: 1. e. * Loga- 


Fitlims: | 
IV. s CA B to Rad. is S. c. Lc, ns. 


5 Side 'AB. 


CE hy Gunter „Scale. e 
Je Extent from S. C A, to R on the Sines, 
Will foe from S8. C. & 8 „to 8. E. AB on * Bien 


wiſe, for Variety -ſake, 
| yours make the Tri- : 


qual to 55 c5'by draw- 


Pole of the Oblique 
P. 3» By Prob. 3. of 


28 A + oo © 


” a A 4 


5 


S. 
- 


} 


be Projected thus; 1. 
CQ. Then lay the | 


the Right Circle MN. 


2. of Stereos. deſcri 


« I. 3, a a EN 6 


h Ha Given Angles) 


cle. 5. 


butt camel, Lojatitimit hath be 99 


3 EXAMPLE W 
1155 like manner, in Caſe 14, where there i is given thy, 
ypoth enuſe (AC 11 
Wege the Angle (C 
85 53) to Ying the 
Aale A, &c. it may | 


Hypoth, AC 71 54 on G 
the iy: from A 
Braw the 
Riche Circle CD, and 
at Right Angles. to © ny: 
the Right Circle MN. fp 
3. Make the Angle 83 
at the Primitive, ual 
po 65 53, as in Caſe the Firſt, Third. or 7 Pobrth, find the 
ole P of the Oblique Circle laſt drawn, CBPD. Laſt- 
ly, Thro' the Points or Poles AP F. draw the Oblique, 
THEM ABPF, as before taught, and tis done. 
The Ang le ABC is meaſured, as in Caſe 2. the 


Nl 


55 


| SideA 155 incaſe 3. Fig. a. and the Side BC the ſame way, 


3. The Operation, to find AB, is the ſame as in Caſe 
to. and to find BC, 28 in Caſe 1. and BAC, As in Caſe 14. 


foregoing. | 
| EXAMPLE W. 0 
„Given the Baſe (AB 60 10) and Angle c 65 53) ta 
make, meaſure, and ſolve the Spherical Triang) e. 
1. Projettion, PCQ. Make AB on the Primitive equal 
to 0 To', the Given Side, from the Line of Cnords. 
Draw rom tue Point B, cee the Center of $8 
Primicive,s Rigbt Circle BI. 
3- And 9215 if 5 

Right. Angles with 


4. By Prob. 9. Caſe 


2 Parallel, ro theRight- 8 
Circle BN, at 65 653 


10 e from de ä 
ol e I, and 'twill cut 
the Right Circle CE 
in P, the pole of the 
requir 'd Oblique Cir- 


PART IL. 


. 
/ 7 


10 Right-anghed beet izt, 


g., Meaſure the Diſtance of the Poles Dp on the Half 
Tangent, and ſer off the Half Tangent of its Com . to 
90, / 299 D to H. Laſtly, through the Points #2 - ip 
and F deſcribe the Oblique Circle AHF, and it's done. 
Il. Meiſiretion. AC, BC, and Angle A, are meaſu- 
red, as in Caſe 3, 1, 2, Figurer. a | 
III Operation. The lame alſo, as in the ſald Caſes 3, 
I, and 2. 
Next, for the Learner's Improvement, we ſhall inſert, 
the Sixteen Caſes of mie ee Spherick Triangles, as > 
they are laid down in ſome Authors; that i is, from the 
Data, or Given lags, to find all the wanting Particu- 
Jars; which aumits b 3 Six Problems, and are thus, 
with Proper Notes of their Ambiguities. Pide At ł. Epit. 


TAB. I. caſe I, 2, And 1. 
| Phe | fiyporhenuſe, and Nerf Angte given, | | 
oppoſite 
To ag; = 784 a 1 to the Given Kalle. 
Other Angle 
This Jui angle is, _— as in Caſe I, and meaſured, as 


IN Caſe I,s; +" 12, and its ' Solution; by the ſaid Caſes 
'1, 5, and 12. foregoing. 


Note, the F Acute 2 Sd. Oppo: leſs 3 
Giv. Angle 8 found, is more | chan go* * 


: See 2. When each 8985 is legt, or more thai 965 5 
the. Requir 'd adjacent Side Is Jeſs than 50 ; but if ont 
is leſs, and the other more, 8 8 more than 90 Degrees. 


Vite, 3. When each Given thing is leſs or niore than 
90 Deg. the Required Angle is Acute; but when one is 
more, and the other is leſs, it's Obruſe. | 


FE OB. II. by 46 46. 
T fe Hyporhenuſe arid one Side Given, | 
Angle Adjacent | | 
To ho Time Angle e tlie Given Sits; : 
Other Side. | 


This Triangle is projected, as in Caſe 2. and meaſured, 
viz. the Angle Oppoſite to the given Side, by Caſe 2. the 
Angle adjacent, by Caſe 5, and alſo the other Side, by 
7 7 or 12.” Hkewiſe folved by the n Caſes: 


b 


. 


Fete 1. leſs 2 than go?, the regd. F gcure, 
fr Sd. —_— Oppoſ. is . } obruſe. 


2 2, Hypoth. each | ; Cor the 2 leſs than go, the : 
and Giv. Sd, 2 one T more E reqd. adja. L is. 
acute. : | 7 Try, 
obtuſe. 1 m caps wa ; 5 
N | | Ws R O B. * a 75 ages 9 peed 
. A Side, pnd its Oppoſite Apgle 2 nn. 


| | I — ide 4 gr 
| | Adjacent to 7 Angle. 
10 find Th the Angle Given Angle $ Side. : 2 


| Hypoth © | 

This Trigngle is made, as in Caſe 3. and meaſured, 
vig. the Side adjacent by Caſe 5. and Angle adjacent tq 
the Given Side, by Caſe 5, or 12. and the Hypothenuſe 
by Caſe 3. and its Solution by the ſame Caſes. 


Note, 1. If the unknqyn Angle be Acute or Obtuſe, 
he feguired Side accordingly is leſs ar mare than 99 
egrees. f i ” 

Jr, the Hypothenuſe and Given Side, each lefs, or 
each more than 90 Degrees, the Required Side is leſs 
than a Quadrant; bur if one is mqre, and the other 
| Jeſs, it's more than go Degrees. „%% OY 
2. If the Hypothenuſę and Given Angle be each lefs, 
or each more than 99 Degrees, the Angle required is 
Acute; but when one is more, and the other leſs, it's 
Ont Sid, «ok Ales Ke fend a" th 
ER. > zoth Sides, or both Angles be of one kind, the 
Hypacbenalz is is leſs than 90 3 but if they be 


pf different Kinds, it's more. 


„„ @ 10} TSS Caſe 30, 11, 12, 
A Side. and its adjgtent Angle given, We 
e. 


7 $1ds TL | 33 
2.45 ind 2 © the 5 Angle 5 Oppoſ. to the Given d Sid 
„ 45 | THypath, | 18 e 
This Triangle is projected, as in Caſe 4. and the Sidg 
oppoſite meaſlired by the Tame 'Cafe, and the oppoſfte 
Angle, as in Caſe 5. or 12. the Hypathepuſe, as in Caſe 
3. its Solution by the ſaid Caſes. 


Note, 1. The Given Angle acute, the Required Side is 
lefs than 90 Degrees; but when obtuſe, then more than 
dd Degrees. L l ; d 3 „ 24 


* 


TTY A LE 3; The 


wrought Geomotrically,Logavithmetically&c. 10 © 


1 7 * A e "X43 EY 76 
* : 14% LS eMC hu ado ol BS 
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0 g 
98 * : 
* ; 
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2. The Given Side leſs, or more than 90 Degrees, che | 


Angle Required is Acute or Obtuſe accordingly. 
3. When each given thing is leſs or more than 90 
Degrees, the Hypothenuſe, js leſs than go Degrees; but 
if one be leſs, and the other more, it's more than a 
Quadrant, or 90 Degrees. . „ . 
PRO. VV. Coles 15, and 66 
Both the Sides Given, to find, 1. Either of the Angles 
2. the Hypothenuſe. Vl. 
This Triangle is Projected as in Caſe 6. and Angles 
Meaſured, as in Cafe 2, 5, or 12. The Hypothenuſe as 
in Caſe 3. and may be Solved by the ſame Caſes. | 
Note, 1. If the Side oppoſite to the Required Angle 
be leſs than a Quadrant, the Angle Sought is Acute; 
but when greater, then it's Obtuſe. 3 1 
„ 2. If both the Sides be of one Kind, the Hypothenuſe 


p »# 


zs leſs than a Quad rant; but when of Different Kinds 


then it's more than 90 Degrees. 


8 bo P R OB. 6. caſe 15, and 16. | N. | 
Both the Oblique Angles given, to find, 1. Either 
of the Sides. 2. The Hypothenuſe, F 
This Triangle is made as in Caſe 15, or- 16. and the 
Sides meaſured as in Caſes 1. and 10. the Hypothenuſe 


* 2 * * 2 


as in Caſe 3. or Caſe 2. t 
The Operation to find the Sides in the ſame as in 
aſe 16. and to find the Hypothenuſe, as Caſe 15. 
Note; 1. If the Angle Oppoſite to the Required Side 
be Acute, the Side ſought is leis than a Quadrant; but if 


(chat is, one Side more, the other leſs than a Quadrant.) 


9 
4 


* 


Obtuſe, then it's greater. „ 5 
* 2. The Angles of one Kind, the Hypothenuſe is leſs 
than a Quadrant, but when of Different Kinds, they ars 
more than 90 Degrees. VV 
Thus have we finiſh'd Right - angled Spherick Triangles, 
in which are Contain'd 30 Aſtronomical Problems, as 
-{þall be ſewn hereafter, We Falz on t@ 
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| 2 Doctrine of Oblique-Spherick Triongles. Pros | 
' jetted and Meaſured Stereographically, and their 


Method I. A NY Oblique-Spherical Triangle may be 
4 A. reduced to two Right · angled- Spherical 

Triangles, by letting fall a Perpendicular (from 
ſome one of its Angles upon the Oppoſite Side produced, 
if need be] which Perpendicular either divides the Ob- 
lique Propoſed into two Right-angled ones, or makes 
two Right, by Adding a Bight-Angle- Triangle to it. 
2. The Perpendicular is a Great Circle paſſing thro? 
the Pole of that Circle it falls upon; which Side we 
may call the Baſe, and the Angle adjacent the Angle at 

the Baſe, and that adjoyning to the Perpendicular, we 
call the Angle at the Perpendicular. 5 8 
3. Obſerve in all Ciſes, the Perpendicular muſt fall 


from the end of a given ſide (adjacent, do A Given 
Angle; and then it falls Oppoſite to, the ſaid Angle, 
ſo as to make the Given Side the Hypothenuſe, and the 
Given Angle, the Angle at the Baſe: For then we have 
enough given, to find the Side or Angle Required at 
two Operations. br 5 
4. The Oblique-Spherick Triangle being thus divided 
into two Right ones, we call that which contains the 
Hypothenuſe and Angle at the Baſe, the vir Triangle; 
the other, rhe Secand Trianzle. N V 


In the Firſt Triangle there are given the Hypothenuſe 


and Angle ar the Baſe; to find either the Baſe, oc 
Angle at the Perpendicular. Fr IS | 


4 5 


In the Second Triangle, there is either a Side or An- 
gle given; or elſe the Baſe, or Angle at the Perpendi- 
cular found in the Firſt, gives the Baſe or Angle at che 
Baſe in the Second Triangle, by Addition or Subtracti- 
on; according as the Perpendicular falls within, or 
without the Oblique Triangle. A Side or Angle being | 
* MOT, 8 e Triangle, Wi Side or An- 
gle- required, is found by Comparing the Similar Parts 
5 If the firſt and ſecond THe: 8 Gl 15 2 | 

M Ton „ 


1 * I 2 * * 4 "I 4 f * * 
N : „ 
; * — 
\ ” 4 : 
5 6 
* 
* * fi 
AS : 
X 
. 
; 3 a 2 of 
. 5 F 
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this more Perſpicuous, to che mans we 


Te Baan Tg, 


For two 8 Triangles, having a Common 


Perpendięular, are Proportional, (as hath heen ſhawn in 


Plain Triangles) and by taking in the Common Perpen- 
dicular by the Side or Angle Given, and the Side or 
Angle Required, the Proportion to find the Side or An- 
ls. may eaſily be deduced from the firſt Axiom or yo 


| Lord: Napair's Univerſal Propoſition.” | -. 


That theſe Prenotions may . ſuffice, ny render 


. * Ln 


more eaſy Explanation. * 


 "Conciv$sions, _ | 
1. If che Per endicular falls within the Triangle, 
„ 3 (as in the Firſt and Se- 
1 cond Figures) it divides 
the Triangle BCD, inte 
two Right - ar led ones 
1 and CAD. 6 
. f rhe Perpendicular 
Falls withour the Triangle 
(as in the Third Tri- 
angie) ir prodiyces yo. 
Right - angled Triangles 
ding one ?  Right-a : 
Fee AD; 2 


- 


Trianple CDC, Given. 

3. I the Angles ar the 
Baſe,' B and C of the 
Oblique Friaul BDG 
ys Similar, that is, both 

gute Las in Fig, r.) ot 
both Obtuſe (as in Fig. 2) 
then the Perpend, let fall 
from the Angle Oppoſite 
to the Baſe, falls withlitz 


5 ; 2 wy ; Fees the Triangle But, 88. 
N 5 


* fy . a # 


4. If the Argles at the Baſe are Di milar, - aq is, 
one Ob tuſe, an the other. Acute, To in Fig. z.) then the 


Perpendicplar let fall from the Angle, e to tho 


Baſe, will fall without the Triangle, and conſequently 
the. Baſe (BC) muſt be produced to meer it. And this 
is evident” from the 23d. Definition,” and Figs annext in 


Nw 1 3 * „ 4 14 * — 7 43 5 16 *® 2 i * be 4 4 Th 
| | a oro 


: 7 
SERIES 


4s 


* 


3 
— 


8 4 E : 


- $9' by Drawing the Ob- 


plement, viz, 31 c1' (be- Le. 
Kauſe the given Angle A 5 
nis Obtuſe (by Prob. 2 EAN 2 


Caſe 2. Sereog. Prob) , =; 
fe 


| Srevxeogs'Prob. Lay off 60? | 
10 (thé given Side) on * 


Obligue Spheric-Eriangles. 9 


| There are 12 Caſes in an Oblique Triangle, 10 f 
Which we ſhall Solve by this Method, ap afterwards 


ive Solution to the 12 Caſes by: Axioms for that 
„ e 5 n 3 


9 


You may eaſily ſolve the Firſt and Second Caſe fol- 


lowing, by Axiom the Firſt, by the Proportion of Op- 
| Polite Sides and Angles. -' . 


4 CASE. 1. In the Oblique-angled Spherick- Triangle 


AB C, there are Given Iwo Angles (BAC 1499. 59, 


A C B 299. 55%) and Side Oppoſite to one of them (AB 


60. 10“. To find the other Oppoſite Side, greater than 
„ 5 5 . js 3 


90 Degrees. 


N CONSTRUCTION. 
PCQ, Make the An- : of 


gle BACequalto; 148% 8 
XZ 
4 


lique Circle AB G with 
the Serant of it's Com- 


77 7 


f 
; 


a. and Prob. 6. „ 


the Oblique Circle cc = . : 
from A to B. 3. On the 1 G 1 


Point B (by Prob, 3. Stereog.) Draw an Oblique Circle 


KBC, that ſnall make a: the Primitive an Angle of 29 


55” (the other Given Angle A CB) and the Triangle 
ABC is Made. 4: Let fail the Perpendicular from 


122 Point B to the Primitive, by Drawing the Right 


ircle » Bz to cut the Frimitive in ; fo ſhall BA 


pe the firſt Triangle, and B N C the Second. 


II. Menſuyation, The Side or Hypoth, A C is Mea- 


ſured by Prob, 7. Caſe 3. of Stererg. which is 116 360, 
þecauſe the Side CB is greater than a Quadrant. 


II. operation. By Caſe 1. of Right-angled Spherical 
Triangles, Given Hypoth. AB 60 10, and the Angle at 
the Baſe AB n= 31 or" fthe Comp. of the given 4. 
gle A 148 89 to 18c) to find the Perpend: B.. in the 


firſt Triangle By A, i, &, Ar Rad- 8 AB; : SLBA ne 


B n. / 1 Sol: 


3 K It 


2323 
3 


U 


has 


+ A. W a — of * * 
A $644 12 nn * wats. R 
7 * * F * e , E * % 
N 5 N 
j Fs 


4 * = 4&4 9 F 7 
b-/ EIS * 1 5 a N 
» Pf 7. ; * ** kd 
— p o x LF 
. * 
* 


9 R * * ; l * 1 9 * „ 
* 
; oy 
* o „ 
e RS, 
« 7 * N 
, . * 5 


That 5 185 5 | 
A Radius 90? oo'- „ 
1 to Hypoth. AB 65 10 9.938258 | 
Ss is S. 2 A 3101 8 9.712049 
1 perp. B. Oppoſ- 26 33 _ . Oeb50307 


"The Perpend. Bn being thus obtain'd, we han Give 
in the Second Triangle B » c the Angle at the 1 

C A 2955 and the Perp. B 26 33“ to find the 
Hypoth. or Oppoſite Side C by Caſe 3. of Right. angled 
e 1. e. As S. BCA B Rad. 


> © CB. 
7 "Py BCA 290 5 i 77 
TI to S. Perp,B n.26 33 9.650307 
So is Rad. 90 0 TS 
Tn 8. Hypo. BC 63 24 © 3 1433 
Subr. from „ 995 oP 
Rem. BC Obtuſe 116 36 required, . 
or, by Ax To | x 5 
A Sn. E C 29% 55" 9.697874 
I to S. Side Oppo. AB ob 100 9.938258 
So is Sn. LA — 1489 59 8.712049 
To 8. Oppoſ. Side BC | 19. 650307 
Acute 63? 24 5 + „ 5855 


III. Inſtrumental, by Gunter's Scales, 
The Extenc From S. LC 29? 55), to R S. 90? on the 


Fines, 

Will Reach from 1 Perp. Bn 260 53, 0 8. Hypo, 1 
Hire A C 63® 24 an the Sines. | | 
Or, the Extent from S. . C 29 55. to 8. LA jr oI on 
the Sines. 

Will Reach from S. Side AB 60 10, to S. Side B C — 24 


+ on the Sines. 


034 


- 


„ 


oP wh Kick: found 1 11 the betend B 
| ax DCA,. will be given 
4 fe C at the Baſe, and 
Perpery cular DA, to 12 the 


* Obique- Single: 


© ning OAT x I Example a. Fig. 1. 
Swen We Angle B, and Angle C, and Side oppo 
BA, to find ao * 2 3 Side 8 
CA; the D falls 
within; B A. is "5s the firſt Tri- 
angle. uh which is given the 
le ar the Bafe B, and Nj 
Lock. BA Pe find the Perp. 


Side or eee 99 as 


above. BOK 


'C AS 2 Wo pere „ 
Alſo in "hs Triangle BCA biven, the J C, L A, and 


Side KC oppofite, to find the oth. or Side AB, 
the firſt Triangle BDC gbr arte! 
BD falls without the riots e) Data, I. C at the Baſe, 


ut * 0 Per Fr 


and es BC. Quere the Perp. BD; eh obtain⸗ 
ed in the ſecond Jriangle BAD, you'll "have given the 
Perp. BD, and Bab, the Complement of the L A to 


180 Degrees, to find the Hypothenuſe or a BA; which 
: leave-ro the Reader 8 Exerciſe. 


Cass II. In the Oblique Spherick wa De. 


there are given two Sides (AB 34 59 and AC 60 10) and 


the oppoſite ' Angle (A CB 29 55) ro find the oppoſite 
Angle ARC, Acute, 


Note this Caſe is ambiguous : : For the requir'd Angle | 


may be either Acute or ons as you me ſee in t 
FN N * 5 1 1 


E 7 
4 = 


* * WOE ng To 8 R "0 mY * * N ET NETS IL 3 A „ ö 4 "1 N * » Rem Fre 
* ** 5 7 * LO +1 bs 1 N N 
» -— "of 1 P * 
- % * 4 
. 
. 
. - a 
4 OF * x 
24 
+ ” 
«Sd 
, 
- 


. eigene. re Make AC on ths - primſcin 
Yom 1 Circle e e Fark 

e On 51 the Point 

the Primitive, 8 = 

Angle of 25 55” (Prob, 
2. Caſe 2. Steresg. > - 

Gl Drom oy y Prob . 

| aſe 2. Stere a Par 

F _ 2 the ight Circ 
© 34) 59. 1 7 
rally its. Pole t will 
cut the formet "Gbiique | 

Circle in the, Poings 

B and 3. 

; | 3. Through the Points 
. if the requir'd Anas muſt be Obtuſe, or) ABG, if 
the Angle required ſhould be Acute, as in this Caſe, 

draw the Oblique Circle (AnG, or) ABG; ſo you _ | 

made the required Triangle ABC. _ 
And becauſe the Angles ar B and C are ſimi ilax, 


* 


5 Acute, draw the perpendicular Great Circle A "hrs | 


the poipt A, and Pole Þ and G, to fall within pr ings le 
upon the Baſe BC (by Concluſion 30 ſo ſhall 45 be T- | 
5) mag and CDA the firſt Trilagie and BDA the See 
991 . 

The Angle CBA is meaſured by Prob. 8. Varlety 5 55 
3 of in this caſe is 380 39. 


III. Operation, as in Caſe 1. or Ax. 1 1. 4 * 'S Ac: 
8c SDA, Perp. in the firſt Triengle DC ” as 


| I, As Radius 1 10. 5 
I to Hypo. or Side AC 60 10 99382585 
So is the S.LC 29 55 9697874 
To the Berp. DA 25 39 9•6361 33 
Again, As S. Hypo. BA 34 59 9.758411 
It ro Radius 90 00 10. | 
So is S. Perp. DA 25 38 _ 610697 
7 5 op. ABD or ABC 48 9 5. 577686 pig. 


2. Then in the men, Triangle BAD is given 
the Hypoth. AB 34 59: and Perp. DA 5 38, to find the. 
oppoſite - DA e by Coſe 2. Right-angled — 
ob Trienglet, £7 9 - 

5 Dr 


tO in N irma s/he , \ TT 0 Ie ; * * ” 
4 IE ES R 4 3 1 4 r of 0 «3% oy”. P 8 V 

os 5 F „„ OP IT _ Hf Meth RY 
2 5 1 * 5 e . * * 
* : . 1 
f . 4h 8 W 3 * v 
5 v 4 : - "RS g 

1 +3 9 


: 2 ibn ings w 1h 
5 Gr than by Axiom 1. | TTY 


£8. Sj eAB 2 758 * | 

1. to S. i BCA 1 2 S 

8s 18 8. Side AC.. 60 5 9938258 
is Tv 8. Ope L ABC 4d 7 "636132 
1 As befots |  pbymmar | 


- N e Iiremextdl, by Gunter: Scale. | 

The n Rad. 8. 9o?, to SL 0 29 55, on the 
bo ines, 

wilt reach from S. Hy pork. AC 60 of, to 8. Perp. DA 
2s; 38 on the Sines. 
4. The Extent from 8. Hypoth. AB 34 595 to Rad. 8. 90 
xg on the Sines, - 

Will reach from S. Perp. AD 25 38, to 8. o 1 B 
4s 59 on the Sines. | 
3. The Extent from S. Side AB 34 59, to SL. C 29 


on the Sines, 


wi 9 58 from S. Sid 60 16, ro * | 0D B 4s 59 on the 


Sines. 
Cas k. II. Example 2. Fig. 2. W 8 = 
FED AB, and AC, and EN or its WN His 


to 180, the þ 6 ACD, to find „ 
the Perp. AD in the firſtTriangle 
AD D; which found, the ſecond 
Triangle ABD, will be given the 
Tepe A AD, and Hypoth. AB, to 
find the oppoſite Angle B. Fig: 2. 
Or, in Eg. 3. Given AB, BC, t 
and als | D; to find the Perp. 8 
BB, which obtained, ou have 
given, as before, the Ye pothe- 
nuſe AB, and Per 1 lar BD, 
tõ find che oppolite Angle A. 


CASE III. Ia the Oblique | 
Spherick Triangle ABC are giv-. 
en:Iwo Sides (AB 34® 59\, and 
AC 60? 1o') and the Oppoſite 
8 12 5 BE 290 55) to find the Eg Side to as Given 
ugle $ 


* 


1 


1 nitration, the Che as 10 FR « Laſt Gas 4.herd 
being & ſama things Aae! in this. 8 
he Required Side B C is Meaſured, by Prob, To 
* iſe 4, of Stergog, 
III. The,Perpendicular AD being let fall from _ L 
End of the Side AB, and Oppoſite to the Angle at 
AB CA become Hypoth. nuſes, in both de 5 1455 
angle CDA and the Second Triangle B P. A and then 
to find the Perpend. A D, the Operation is the ſame 
as in the Laſt, i. e. Caſe 45 Vize As B90? . 8. Hy po. 
AC 60? 10'-: 38. J 29955 S. Perp. DA 250 e | 
deing found, we have in each Rig t · an gled: 3 | 
| 8 and z DA, the Hypoth. cA — BA 2 854 
erpendicular D A (Common to both Triangles) to find 
v and DB, the Baſes whoſe zum is equal ts the 
Side B C Required, 
Therefore. IV. Qperazon r , Right-angled | 
Sph. Triangles. On 


1. / 5. c. D A Rad. . b. 4e o d. 


* #5 


*. As- s. C. Dar Rad.: 51S. C. B A © 8. C5 B D. Ce 
„ . 16. FSC Perp. DA 259 3 17.5 $005 
1s to Radius 90 o RT 
Ss is S. C. Hypo. A C 6⁰ 10 10 9.696774 
ns. C. Baſe C 5 86 vu. W 4 9.7466 
2. 4 S. C. DA 24 35 . 9935005 
Is to Rad- | a 
8e is S. C. AB 34 59 prota 9.913463 
76S. C. Baſe BD 4 40 ra rn 
Laſtly, to CD _ 56®: 31˙ | it Drift 
„%% © 0 657 oy p 
Sum = 50 81 11 reguir Mi: 


i 
£ © $$. 


Ty. Gunter's. W 
The Extent from S. C. DA 6 22 wa 8. 900 80 
on the Sines, 5 
Will reach from 8. C. A Cc 299 50, to 8.C. 8 Day? 2 
on the Sines. | | 


The Extent from S. C. D AGp 22" „to Rad: 8. go 80 
on the Sines, 


Wil Reach from S. C. AB 555 01 to 8. C. BD 65% 20 : 
on the Sines. 
Exgrple 2 


* 0 


'. Oblique Spberick Triangles. 111 
Example II. In the Triangle, A C D Right-angled at b 
D. given A C, and adjacent e ee 70 
Angle C. to find the Per pend. D 
* 5 and Baſe CD; which 

Obtain'd in the Triangle 
A c, Given the Hypo. A B, 

and Perp. AD, to find the 
Baſe 3. D. Then, BDTCD = 

BC required 7, e. | 


© General Ruie. 

If the'Perpend: fall within, 

then BD added to DC, 
gives BC. ; ; 

If the Perpend. fall without, 
then BD ſubt. from DC, 
gives BC. 4. e. i. | 


CAS B 4. In the Ob. Sph. Triangle a B c there 

are given Two Sides (A c Go 10“ and A B 34 59) And 

an Angle, (AC B 292 55' Oppoſite to one of them, to 
find the Contained Angle BA C. 3 


I. Conſtruction. This is Projected as before in Caſe 2. 
II. And the Required Angle BAC Meaſured as in 
Prob. 8. Variety 4. of Stereographick Problemm, | 
. el AD being let fall as before 
Directed. Then III. che Operation, to find the ſaid 
Perpendicular is the ſame as in Caſe 2. and 3. which 
3s 25? 38', Hence in the Triangle A DC given. the 
Hypoth. 'AC and adjacent Angle C. to find the other 
Angle DA C and by Caſe 14. Right-angled Spherick 
Triangles; and in the decond Triangle BD A will be 
given the Hypoth. B A, and Perp. D A, to find the 
Angle B A, by Caſe 13. of Right-angled Sph. Triangles; 
that is, 8 | e 5 


dic. L G : S. AG TCD 
AC.. A. & T. AD: T. c. BA. S. C. L BAB. 


. „ ,,  romquons” 


„ 4 90 00 10. 

Soc is S. C. AC Hypo. 60 10 9.696774 
„„ 17 2 £2. . 3 = a = by 1 | - Page 

w T. C. L DAC 74 16.456753 


5 * 


2.4. 


; +I} l 7+: (4 4 8 AL he 4 # * 7 
: ; * a 8 # 


Nr 2 1 3 2 * * * N + KK.) 5 27 7 9 0h n +. l 5 n * 
Fed. * n A N TY ? * * oy 7! 5 : * Fl r e 
" N 0 6 © f 4 * ' 4 4 * 4 ot 4 R 
* " I * 
* 
K 4 


| 25 4 Rad. 8 88 00 N L 

T. Perp. AD: 25 38 ERS 9.6f1092. 

| | 4 C. Hypo. B A 4 -59. 10.25% 
* | S. C. J. BAD 46 „ e, 


Add the & DAC 74 02: 


eee 
| The Sum! is ' BA 8 45 beaſt Kequitea. 


;-. BY; Inſtrumental, by Gunter Sele 
The Extent from T. C. . C 60 o5' to R. 8. 900 on the 
JTangents and Sines, ; 
Will Reach from S.C. AC 299. 5o'to T. C. L DAC * gy 
on the Sines and Tangents. 
| . 
| The Exent from R. S. 90 8. C. AC Th 50. on 5 
Sines, — 
| Will Reach from T. L. c age 3, to T. C. L A 159 7:08 
on the Tangents. ; . 
The Extent from T.C. Hypo. A C 559001 „to Tang. Perp. | 
Abd 259 38“ on the Tangents, Ng 


Wil Reach from R. S. go" oo 0 437 17 
on che Sines. 


Example II. to this Cole.” . 5 

| Ia the — Triangles ABC, Ri ght · angled at 
,, letting fall 1 Perp. AD on 

the Side CB produced, . | 
withour the Triangle ; we haye 
given in the ſecond Trian 4 | 
ABO the Hypoth- AB, and t 
E ABD adjacent (the Com mpl. 
of the given L. ABC to a 
micircle) as before; to Ka 
the Perpend. AD. 


In the firſt Triangle Acb 2] 
will be given the Hypoth. AC, 
. 25 Fra to find the - 1 

| AD, as before. 1 
C. A And ˖ the L CAD les the _ cl 
BAD (BAD being found in 0 Ble. manner as in the Se- . 
cond Operation, in Nr. 1. preceding) þ equal to the T 


1 BAC required. . 


If Perp & within added te CAD, „gives 
of + | Ln * e From, BAC. W 


Cass b 


FT ö 
- * 
- 74 7 
. 
ng * 


N 25 & 5 a 2 5 : 361 . > 8 4 ; 
ObllzueSpbetick Triangles. 213 
Cas V. In the Oblique-Spherick Triangle 4 BC, 
wen two Angles (BAC 148 59% ACB-29* 55} and a 
Side (AB 60 10) oppoſite to one of them, to find the 
interjacent Side (AC) 5 5 
I. This Triangle is projected as in Caſe the Firſt: 
- (the ſame things being given; ) and 2. meaſured as in 
Prob. 7. Caſe 1, or 3. of Stercog. 5 „ 
3, Having let fall the Perp. 'B », without the Triangle, 
the ſaid Perp. Bu is found by Caſe 1. to be 269 33“; and 
in the firſt T. langle BAN we have given the Hypoth. BA 
sos 10“ and L BAn 31? o (the Comp. of the Given + 
L BAC 148 59/, to 1800) to find the Baſe An; "whe 7 
found, in the ſecond Triangle EBn, we have given the Z. 
at C 29 55%, and Perpend. Bn 26? 33', to find the Baſe 
| Cn; and An ſubtracted from Cu, gives the Sides AC 


required. See the . N . MLS 6s na "4 ; 12 
Operation, by Caſe 1, 10, and 5, of Right- angled Spherick 
bs . 3 | riangles. : „ 3 N 


1. Ai Radius S. 900, Ir to S. Hypoth. 60 10“; Se 18 
S. L BA 310 01, 10 the S. Perp. Bn 269 33. 
2. 4 T. C. BA cc 1“ 9.75851) 
I., to Radius S. 90 1 


r SC. E BAn zin, 9933590" 


m the T. Baſe A n 360 17 10.174473 „„ 


Þ T. C. . G 42955 ©  10,fqoont - 
So is T. Ferp. Bu 260 83 9.698682 


Wh To S. Baſe Cu | 60 16 ' 9938706 © | C : 
Or Obruſe N 119 44 N , 
Subt. Baſe As 36 127: | 


£ | 3 a | | 5 | * As . : 
2 Rem. the Side AC 63 32 Required. 


| | | EF. i wt s oY * 

1 Nore, In this Caſe. C is Obtuſe, as is plain by the 

3 Figure to tha Firſt Caſe; therefore ſubrra& thè An- 
ſwer in the third Operation from 1809 and you have 
the Baſe Cn. | 5 | | 


* 


** 


IV. Inflrumental, by Gunter Scale. 

The Extent from Radius S. 90, to S. C L BA 58 59 on 
- the Sines, 1 7 5 . 1 89 9 5 „ ox 
Wall reach from T. C, BA 60 Io, to T. Baſe A x on the 
N Tangents. | Tr ONES, 
FART 4 fe 1 The 


* 7 —P * A * * 4 
r "= 9 n Rn 
A 0 : 2 . Co 4 * N 1 y * 5 


" ö 2 . 8 * en ee s 1 9 F U 7 C ; ; "WP ? "it ; 
* 1 
0 n 5 1 — 13 L 8 
: WY 4 — 8 
l : > þ * 9 a 
- I : x; 2 . id - * 
EO k : * s 4 © o = * : 5 
2 * * 8 88 * * * 1 8 "4 F 
f 7 ; : 5 * TI x. « 
'\ f £ \ » k N Y * * ® 1 
I \ * ; * ö F. s 


%. + 
=”. 
. 


The Extent from T. L C. age 55* to T, Perp. B #26, 3 3 „ 


on the Tangents, 


Will reach from R. S. 99 to S. Baſe Cx 60? 16 on the 


Sines. 


.. Example 2, and 3. Given the L. B and C, and Side 
A ; Oppoſite to one of them, BA or 

. (A, to find Bc; Hg. 1. In the 
fFlirſt Triangle let fall the Per- 


ave in the firſt Right - angled 


= Rs given, to find the Baſe BD and 
2. 6; the Perpen. DA, and in the Se- 

5 cond Triangle CDA, then will 
be given the Lat the Baſe Co, 
and BD added to DC, gives BC 


—) required, 


In Figure IT. Given the Angles C and B ; and Side 


Oppoſite, (to' B.) C A, to find CB. | 1 
In the firſt Triangle ACD, is Pam the Hypoth. AC, 
and Angle at the Baſe ACD, to find the Perpendicular 
AD (being ler fall without the Triangle) and Baſe CD. 
In the Second Triangle ABD, (CD and AD being 
found) will be given the Perpend, AD and Angle, at 
the Baſe ABD (the Comp, to 180? of the given Angle 
CBA) to find the Baſe BD ; then BD ſubſtracted from CD, 
remains CB ; the Sides required. See the 10th, and 5th, 
Caſes of Right-angled Spherick-Triangles. EN, 
If Perp. F within 7thenFaddedto 5 «© 
fall without { BD ? ſabr. from B34 e . 


- CasE 6. In the Oblique Spherick Triangle ABC 
Given, Two Angle (BAC 148? 59 and ACE 29% 55)and 
a Side Oppſite (to one of them, as BC 1162 360 to find 
che other L ABC. | = nag 


CAE Mas, ts 2 * * Wwmm meg 
3 Sa Lk 42 . * MTN * 
f . 4 
4 #45 3 l A 4 4 


N ee ge AD within, and you 


C Triangle BDA, the Hypoth. 
BA, and L at the Baſe DBA, 


* N 4% 5 * 9 Pe * 
a A n * N IT. 8 A * ” 
N + 54 r * 2 1 * oo 
1 * * - * 
7 7 ” 


; * 55 5 . > > » | Ea FE 5 | Ka” 
Oblique. Spherick Trianples. 115 
- 1. Conſtruſtion. At any Point as c, (taken at pleaſure) 
in the primitive Cir ele 1 YM 


from an / equal to the „ 

given >; (ACB. 299 590 1 T ef Jo N | oO 

by Prob. 2. Caſe 2. Stereog, 2 opp i thy 4 
"i find the Pole P of Doo , «0 5 

the Oblique Circle CBK ' TG je od Os Gi: 


and by the Help of it 
cut off the Arch of the 


„ 
nodes E —£ 
Oblique Circle C.B, = 
116? '36' by Prob. 6 1 
| Caſe Jo of. Stereoge Or - 8 

thus, Deſcribe a Pa- 1 

ro to a Right e 0 5 1 5 

HI at 63%*24 (the Comps „„ 

of 1160 36 to 1800) al. . GE: $5 26 

| ſtant from K to cut the Oblique Circle C(RK in BZ. 
3. On the Point B, (by Prob. 3. of Stereoz.) draw an 

Oblique Circle ABG to make at the Primitive an — 
equal to the Given CAC 148? 59“; that is, becauſe the 
L is Obtuſe, make it with its Comp. to 1800 wize 
31 or', of the Tangents from the Center L, and the 
Secant of the ſame 310 o1' from the given Point B will 
inter fect, each other in the Point Q; then with the Diſt. 
or Radius Q.G=QA deſcribe the Oblique Circle 
ABG, and ABC is the Triangle requireet. 

4. Det fall the Perpend. BD without the Triangle, 
by. drawing through the Center L. and B, the. 
Right Circle. B D, aad DBC is the firſt Triangle, 
in which is given the Hyporh. CB, and / at the Baſe 
DCB, to find the. Perpend. BD, and Lat the Perpend.- 
DBC, by Caſe 1. and 14, R. A. S. Triangles, In the Se- 
cond Triangle ABD, will be given, the Z B. A D und, 
Perpend. BD to find the . D B: A, and the |. DB A, 
2 the . DB C gives the L ABC, required. 

See the | „5% 


3 In! OO ns we EI Tn 
IT. Operation, by Caſe 1. 14, and 12. of Right-angl'd 


7 
* 


4 | - 
8 S% 
| N A 


} * 


| Spherical Triangles. ; 
1. ARS gee mt, 
I to S. Hypo. CB 116 36 9.951412 
S is S. L BCD 29 55 9.697874 


E 7 
as in the laſt Ca ſe. 1 


9.649286 
ED | To 
PART II. „ ut Tim To 


7 ® 


en Dane , 


2 4 T. c. Angle c. Wo 55 5 10.2001 
| . ro Radius 8 1 *** 
K is S. C. CB * 24 0 cure 2 wy 9.651044 
. : 7 r 74 
2 c. Angle DBC 1e „ "IN" ene 
Subt from l / 7” oe EIT 


Rem. L CBI= 174. . 5 155 
Take che ABD 13 14. 
a. 


— 


Reſts the L ABC 4t 14 w. w. Required 1 e 


4 


meaſured as, in Caſe 2. 


* 0 ö 3. As 8. C. BD 4 260 2 | 9951854 
I to Rad, S- go 0 
So is 7 Een 95 „ 8 _9 911990 


| 2 ber er BD, 55 1 . is Meaſared as in 
Caſe * and 3. öf R. A. Spherick Triangles. | | 


| III. Fuſmumental, by Gunrer's Scale. ET 
The a from Rad. S. 15 to S. CB 63? 24 Acute : 


on the vines, 
Will reach from 8. — C2 29? 5 5 to 8. Perpend. 50 266 29 
N the Sines. 
„ The 1 from R. 8 got to S. c. CB 26% 36 « on the 
3 Sines, 4 
| Will Reach from T. £50 290 555 to T. 6. = DBC75® 34 
on the Tangents 


The Extent from S. C. BD 639 31'to Rad 8 96% on the' 


*Sines, 
un Reach from 8. C. 42 DAD 80 to S. AB 
* on the Sine | n 59 73” 6 


e 3 8 B js hom | 
- and vide AC, Oppoſite ro find'” % 
the £ AC, at the Perpendi-.. „ 8 
cular, being let fall within in A 5 72 : A, | 
the Firſt; and without in the 85 . 
Second Figure which I leave 
the Learner” s Exercue to 0. $5 


uw 


EW — 2 
9 5 3 
” 5 * 2 9 * * 
. N * 1 
— 4 * 8 
65 „ 


/ 


. a 
* 5 4 4 
8 : F % L bt 6 = , 
5. Ng 2 
1 44.5 C3 A s 
oy thi, ; 
— * 


it ves, Fed CARE to aco, gives Wo 
fall fri dees gl. TILL ' . 


'Cass VII. In the Oblique Spherick Triangle ABC | 
Bren two Angles, © (BAC 1; 8”: 597, and © ACB --9? ©). 
= Fen tes Side Ig 63 32 to N the Opole 

I. Conflruttion. p. c. S. Make the 4 4 BAD! ar the | 
Primitive equal 3 
148 59, as in Caſ 1. 

2s Make A-C. (tbe - 
Given Side) on the 
Primitive, equal töo 
63/32, from {your - © 
Line of Chords. i : 7 

3. Make at the Pt, 
C, in the COMIN | 
an Angle ACB, equal. 
to 29 55 (the other 

iven Angle) as ig 
855 I. the two Ob- _ 
lique Circles AB G 
and C B K interſect 
each 4 in the Point B,. n farm the Trianglo ARG 
require 

4 Let fall the perpendicular AD within the Trien- 
gle (as in Caſe the Second ;) ſo: ſhall CDA be the firſt 
Paar I. in which 18 ans the H; 4 AC 6 3 . , op 


2 


— r l IJ, N 2 IR. 
„9 9 3 F =” - N n * 
K on, 7 ” ©. TIER. EST 5H wy 7 + N. 
* 9 N \ 4 « foe th SY » CY * 0 * 
: ©, Os * I 2 7 4 x ®, 
g . * } 
3 1 7 1 ” 
* 5 " 
* 
4 
. 
% 1 4 
* * 
- 4h. 
: 
8 * by 1 9 
4 


7 at the Baſe ACD, to find the 8 AD, and 
Lat the Perpendicular, . DAC; taken from the Giv 
|. BAC 148 f, leaves the L. BAD; then in the ſecond 
Triangle ABD will be given the Perpend. AD, anda; 
BAD (at the Perp.) to find the other L. ABC required z 5 
all which is performed by Coſe 15 45 * 7 of Right» 


pages ama Triangles, * 7700000 
. AL; See the Oper: mf.) 1 5 ok ic 
x. As R. 8. Wn 907 -;.- 10. „„ ms . 
I to S. Hypoth. AC 63-231 9.981917 
So is S. LC 221554 9 5 2 
* the 8. Perp. AD. 26 P : 9.649791 - ona Lau 8 
85 % * c. 4 | 29 5 3 10. 240021 OR 
into Radius. S. A No, ie, 
is S. C. AC. * 63 32 | $:649020 
* T. C. LOAD I; 7 ee (4 
Subt. from — By C 18 59 ; 25 | 
— 1 *. 75 x T1 83 
Rem. the BAD 175 * \is meaſured a as. in | Cal 
the Second. 1 e ee e 
L 3: 4 Radius 5. 5 9 LY 10. 5 2 oh 
I to S. C. AD. 363 Feines | 3 
So is S. — BAD 5 2532436 
2s C. Lune 39. 59 5 Bd De, 6; 8 


"IK: Lene, ly Gunter N n | 
The Extent from M S. 9055 to d. Hypoth. AG 63" \ . on 


Ft 


1 "> þ the Sines, 18 «i 


[3 76A! 7 
Will reach from 8 [_ c 295 85 . to S. ber. AD 265 315 
n onthe Sides. 


The Extent From 3: $+9 900, to 8. C. AC a a8” andy 


1 ines; ::; * 
Will reach from p 5 C. LC $0? oz „ to T. 159 Rec on cg 
„ œ— n e 1 


. oy from . S. 900, to 8 9 A 61 ag) on che N 


\ | Will reach: from S. BAD 43% 22, to TR 07. 80 A 
BC on the Sines, 15 


77 8 * 
#4 V #2 7 5 L 
7 6 * 3 2 "SEP 2 5 „ = NL 
a Ta 2 - „ 2 * 4 0 1 C73 8* F 
n & -C39% 75 ESTI S ELIT 
3 4 y 
14 * * * OF t y X # * 
v s - * * a 24 4 1 
: 5 1 1 * 41 n 9 5 1 
* 4 1 ; 7 
* 


* 4 * +; 
* * es 1 * 9 " ny OV . PR - 8 * 
4 MIS COFCANPTEON © x r gy: n re " 5 
0 . N p * . 7 V EIN Pre OS] A * r fs . 
* by : * 7 as: :Y F > LY i: , 6 * * 4 % Ah n * & 7 > Attic. 
4 - N N d F hls tl Abr 9 
* F »* : I 29 4. - x Bats » 4 K 4 * * 2 * 7 
a * 


DOdbliqus Spherick Triangles, 
V% 
Siven the Angle; A and , and Side between them 3 
the Hypothenuſe) to findche + 
eee AD, and 1 27 7 | 
AD. in the firſt Triangle BD . _ 
(as before ;) if the Perpendi- _ 
cCular falls within, then the 
L By A ſubtracted from the 
Given L. A, gives the L. DA 7 
C ; bur if without, then BAD 
added to the Given A, 
gives the . DRC; but if the 
greateſt Side be given, you 
muſt ſubtra& the 0 BAC gi- 
ven, from the I. Bap (when 
found) and you have DAc in 
the ſecond Triangle, and the 
Perpend. AD given, to find 
the other L. Acp; which, if 
required Obtuſe (as in the 
third Figure above) muſt be 


ſubtracted from 180%, and you have the L ſought. 


CASE VIII. In the Oblique Spherick Triangle 
ABC, given two Angles (BAC 1489 59%, and ACB 29%s5") 
and the Side interjacent, or between them (AC 639 32) 
to find the other oppoſite Side . 
I. This is projected as the laſt Caſe 7, and the requi -- 
ed Side AB, meaſured by Prob. 3. Caſe 3, of Steneog. Prob- 
ems) the Perpend, AD being let fall within, you. will 
have given, in the Firſt Triangle CDA the Hypoth. AC 
63* 32 and . C 29% 55", to find the Perpend, AD, and 
|. DAC (as in the laſt Caſe,) and'DACc ſubtrafted from 
the given [. BAC 14859, leaves the L Bap in the ſes 
cog Den AS. torch, the 2 3 D, 8 may 
eaſily find the Side AB, by Cafe 9. af Right» d Sphe- 
1 riangles. See the f ” , 25 5 iy — tt 3 * 


II. Operation, by Caſe 1, x4, and g. of R. 4. * + 
3 4 Radius S. 907... S. Hypoth, AC 63 g: 28. 48 
29 55 +8. Perp. AD. 2693155 as in bs laſt Caſe, > 


, „ 


95 
SW 
oF”. 
$ 


. Da. ; al, Se, 16240026 1 


Is to Rad. S. 90 00... 10. WR 
ie S8. C. Aae 71 32 © 9.649030 | 
8 m . c. Lac 75 257 dee, 195 
beh. from nLBAC "48 W., Fes POR ag 
5. 1 1. perp ab is 51 17 0g 6880936 © .; 
I to Radius S. 90 0s 55 }. >05'mhs 6 
775 15 SC? % 73 0 RE e N 
* 1 —ů—ů— 18 
7» T. c. Side AB. 59 ob 1: 1 % 19. MAE, 
Meaſured by Prob, 7. Caſe "of Seve. bg. Se The 
Wm. By Gunter'r Scale. 90 9 6 


Find the Perpend. AD, as in the laſt Oh, bit com) 
The Extent from Radius S. 90e, to SG. AC 260 28' c on 
the Sines, 
Will reach from Tang. C. LC 60® of' , ro T. 0. A 
23 on the Tangents. | 
The Extent from Radius S. 9e ; to $ C.LBAD x6 * 
dn the Sines. 
Wil Reach from T. Perp. AD- 26 375 to T, C. 12 AB 
: 30” 54 on the langents. 5 


14 1 


Example 2. Given the 3 FE c, Ry side AC, 
5 find the dae AB, the Perpend. AD, beipg le ler falt 
Ire without the T riangle. In the firſt: 

B. 6 55D Triangle Acp is glven Angle C,' 
and the Hypothenuſe ac, to find 
6 the Perpendicular ID, and L DAC, 
as before, and the L- DAC made 
No "leſs by the L. 4, is the L BAD in 
"oh - the ſecond T riangle ABD; with 

vrhich, and the Perpendicular AD, 
an my the Hyporhenuſe or Side Buy 1 Caſe 9. of 
13 Spherick Triangles . 


CASE IX. In the Qblique 8 her ick Trian le ABC 
thore are Given, the two Sides AB 34 59% AC bo 1 
and the contained. L. (BAC 148 59, or acute N 71 01) ts ts 
5 N one of the \oppotes 5 1 as C or B. : 


4 


FP . * _ - 25 1 
\ . 1 70 * 
p $4, be 
8 * 7 In. * #8 * 
* F 1 2 
as * 
* N ; > p * % * N Co * 
X „ „„ o JI 
. i * 2 
l 2 IS , 2. 2, a 


N F n n 
3 4 e R ö 8 


1 Go. 1 


* Oblique Ser Aae. f 


1. 1 praBion, P. C. Q. * N Side A C on the 
 Primir „equal to _ «6 A. 
10 from 8 the ine of 2 on. | 
Chords, and the . BA | 


C at the Primitive a 
Fort to 148 69, as in / 
e 1. and alſo the Side 
AB on the Oblique | 
Circle ABH_ equal to F : 
34 59% as in Caſe . 
2. Draw the Right Cir- 
cle CN, and thro' the 
Points CB and I draw 
the ObliqueCircle CBI, 
and the Triangle ABC 
is made. 3. Let fall 
5 7 Ferpendicular BE, or ob. A the: Triangle AB. 
C, and you'll have given in (each of) the firſt Triangles | 
ABE (or ACD) the Hypothenuſe AB 34 59 (or Hy- 
Pothenuſe AC 60% 100 and L at the Baſe BAE (or CA 
31? 01 (rhe Complement. of the given L. BAC to 180 
eo find the Perpendicular BE (or CD) and Baſe AE (or 
AD) and AE added to AC, gives EC, the Baſe in the 
ſecond 1 CEB; which, with the rerpendicular 
BE, you m ay find N * the Baſe BCE required, by 
Caſes 11 10, and 6, of Right-angled Spherick I riangles. 
Or AD added to AB; gives BD, the Baſe in the ſecond 
Triangle CEB; which, with the Perpendicular CD giv-. 
en, the Lat the Baſe DBc, Oc. may be found, wy 6 * 
foreſaid Caſes, See the Operation. 


* 


"WV " 
4 $: ef 3 . 


7 #85 7 | Z 
1, 4: Radius 8. 5 go go'. „„ 
It to des. AB 359 » "9.75841 
Ss is the BAB 31.0% » 9.714049 
n the 8. Perp. TY 17 03 9470460 
7 2. ST Cabo a4 58 10,155043 
It to Radius 8. 90 0 +. 0s,” 
= 2 37 al 9 922990 
1 Boſe A B | zo 57 $ TY 
** Add the Baſe or | 1 ee ; : bf 
„Sia Ac given x Ma r * 


2 Jo is the woes EC "97 ot 


n >; n 3 8 D Fo WE? Tm A 1 F 8 PD FATS. n * 
r 7 % * A 8 . N ö WWW an * nne gd IIS 
EY N 5 " n * er is at xt t > £ 8 ** WT * R 4 £ * * 
2 1 7 0 '; Y p of 900 » OY * 7 4 2 
9 * * 


122 e. var. „ 


5. 4 T. Perg. BE 15e py 1 
I to Radius 8. 90 bo. 15. . 
is 8, Baſe EC „ l For 150 
Hi 1 T. e ACB 17 922 = . 15.5322 ; | 
= The 2 ACB is e 4 Prob. 8. Friel 5 of Si : 
ib 2» Cog. ; 


r . by Gunter' 8 85 1 155 bt, 

The 2 From Radius S go", to S. AB 34? 59 on 

the ines, 5 

Will Reach from 8. L. BAE 31% of) to S. Perp. BE 175 
03 on the Lines. 10 


The Extent from Radius S. 90e, to 8. C. 1 BAE 572 59! | 

on the Sines, 

Wilt Reach from T. AB 34 595 to 7. Baſe AE 2 7 
on the Tangents. 


The Extent from Radius 8. 900, to 8. EC 88 33 undi 

Ccebrnible, on the Sines and Saen, 2 

Will reach from T. BE 179 03, to 1. {.C = Cy on 
| bie Sines and Tangens. 3 


. Example 3 Given AC and PC, {af ka contained 4 
3 ACBE, to find the J. BAC, in the firſt 
7 Triangle CDB, the Hypothenuſe BC, 

\ | and L at the Baſe DCB given, and the 

46 \, Perp. BD, and Baſe DC required. 
| 23 C If the Perpendicular (Bo) falls with- 
„2 nin the Triangle, then DC taken from 
1 A AC, leaves AD ; but if the Perpen- 

tO 2D diculas (BD) falls without, then AC 
2, taken from DC, leaves AD; which 
4— being obtained, you have the Ferpen- 
B 6icular B, and Baſe AD given, to 
find the L at the Baſe BAD: (by the 1f, 1070, and Bok 
Caſes of Right-angled Spherick Triangles. | 1 8 


Note, If the . A be required Obtuſe, then it's the 
Complement of the |. BAD to 180%. Or thus: 


f DC leſſer ? than AC the 1 mla 70 1 5 
: be Le atAY ek be. en at C. 


c 


I nn rk nnn . * 
RAD. KL, "ol * V5 A Cat; = ee S454; gs LN 
W N » 7 
n * Y 
7 


e 8 * 2 
4+ N 1 VF 2 * ps PTS N "2 bye TR hop RH 
e - 


. 9 . 


IH * a % 7 4 1 - 1 . 
4 << * % * . * 11 
Biguꝰ Spberick Trians 
- * , - 7 * 8 3 
ö 4 7 7 8 f 
* ” 5 1 *% . - * 


la the Oblique Spherick Triangle A 2 Care given 
two Sides (AB 34 59“, Ac 60% 100) and the contained 
. BAC 1489 59“, as in the laſt Caſe) to find tlie third 
This Triangle is projected, as in the laſt Caſe, and the 
Side ac meaſured; as in Caſe 1 !! OP 


. x 


Let fall the Perpendicular Cn without the Triangle, 


as before; and then in the Firſt Triangle are given 
the Hypothenuſe AC 60 1o', and [at the Baſe CAD 3x 
di (the Complement of the given Angle BAC to; 189 


which added to AB 34 59: you have the Baſe BD and 
| Perpendicular CD, to find the Hypothenuſe (or Side re- 
quired BC;) all which may be performed bycaſe 1, 10, 


and 8, of Right-angled Spherick Triangles. - - 


+ 


pendicular BE, and Baſe AE, and AE added to AC, 
ives EC 3 which, with the Perpendicular BE (bei ng 
und) you may find BC, as above. e & 
e TT oe Os od 


2 f ‚ ——— i OO 
It to Hypoth, AC 60 10 9.932258 
So is S. LECAD 3101 9.712049 


To the kerp. CD 2633 9.55% / 
VVV 5 "Dp 8 2 
2. As T. C. AC „ 9.758517 
If to Radius S. 90 00 3 „ 
So is 8. C, {_DAC 1 1 9.932990 Dm 


m the Baſe AD 56 12 10.1744) 85 
Add AB. 34 59 e | 
Sum is = Baſe BD 91 11 Qr, 88® 49 acute. 
12 TEN 3 wn „ a + 2 Bn 


3. 4 Radius S. 90 10 1 
I to sc. BD 88 49 38.314954 
85 is s. C. CO 26 33 90.952231 


_—_—_—_— 


2 To s. c. BC : 88 57 | - 8.267185 | 
Subt. from 180 00 e 


W | —— — 
a » 


Lg 
7 * 


4 b 12 * te © 
25s » 3 * 17 : =: 4 {5 
$ \ n * 


Deg.) to find the Perpendicular CD, and Baſe ap; 


Or, if you will, you may, as in the laſt Caſe, let ei 
the Perpendicular B E without, and ſo find the Per- 


- : 1 * 
* * * 5 
* 1 d 
- , a 
: 1 & - 2 . 
* * 0 
No D p 2 8 . * 
4 — , 7 a a 
2 1 25 — a . 1 % 3 
ol — an 
8 * 1 > ab ; 
- - * 5 Fm» LAS FE hs 3 
n bo N "of Er 2 — — : 
© d * . & — as „ 6 _— — 2 — — 1 2 2 N Me Mo $42 2 — 
—— 2 — — — —„— — — IE 2 n 28 — 22 9 Cas cpa Ke rs 7 
* —— —— 8 " 
8 


Or . 91 oz © obtuſe. 3 ny III. 


ö . ooo = 
hv 1 5 \ — \ 


UI. ee FAY Guater s Scale: 


The Extent from Radius ©. 905, to 8 AC 60% 10.06 che . 
Will n from 8. [CAD mn 01% to os ger. co 269 7 5 


on the Sines. 


The Extent from Radius o oo. to 8 a [> bac 100 of 


on the Sines 


Will reach from 2. C ac 60® 10 to r. 5. AD 560 129 


on the Tangents- 


The Extent from Radius 8 90, to 8. C. BD 63% 37 on 
e 
Will reach from g C, CD os 14% to 8. C. 0 . 01? « 0z'0n 
the dines. 55 | 


Example 2. BD and B c, and contained Angle D 20 
given, to nnd DC. : 


| Find the 8 RR 


D the Perpend. falls within, then tak 


C taken from BA, leaves AC the Baſt ; 


© (typorb. or) EG Han DC, as be- 
OTCs 4e · i. 


cs II. In the Oblique S; = 
rick THIER,” ABC are given t 
Sides (BA 55 30 AC 380 28' c 670 
300) to find 4 Angle AG or ACB,o or 


* 4 B eo 


BA from BC, and you have AC; but : 
if the. Perpend. fails without, then B. 


c Which with the Perpend. AD, find the 


25 Canſirufion.” PC 


SL. 2. at «5? 30' (the 


Side AB) diſtant from 
the Hole A, of the 
Right Circle FG, and 
delcribe the Parallel 
3. Stereog.) 3. Deſcribe | 
the Parallel p 6 (by the 
Foreſaid Prob.) at 67? 
_ -.zo'(the given Side CB) 
diſtant from the Pole C, 


1 . 3, a 2 2 
c f * 1 . 
Oba 
1 | . 
\ - ? 


Make AC on the Primitive e- 
0 e I nl + 0. 
ven Side AC) and 
draw the Right Circle 
CK, and ar Right s 
xo. ir, the Right Circle 


, _s | + $\ 4 i , MES 


Theſe two Parallels cut each 


other in the Point B 4. Through the Points ABH draw 
the, Oblique Circle AB H, alſo through the Points CB and 
K draw the Oblique Circle CBK and the Triangle BAC 
is finiſhed: 5. Let fall the Perpend. A upon the 
Baſe BC. and make AD equal to. Ac; and BI equal to 


IC, equal to half che Baſe ; then ſhall BD be equal to the 


| Difference of the Segments of the Baſe, BC (made Perp. 
A I.) to find which is by the following Analogy, and is 
the ſame, (with the Prefixing only the word Tangent to 
eachLine) as 4#/om 3. of Plain Trigonometry Oblique, 


Analogy or Proportion. 


A. the Tang. of the 


Per ,, falls,)- . 
tr 


Baſe, (the Side on which the _ 


o the Tang of the Sum of the other two Sites j 
So is the Tangent, of the Difference of thoſe Sides, 


Ba ſe. 


Or thus; becuſe the 


Proportion, Therefore, 


As T. half the Baſe 1 
Is to T, half the Sum of the Sides 


To the Tang. of the Difference of the Segments of the 
Halves are as the Wholes in 


0 * 


So is T$ half the Difference of the Sides - 


Io the T. half the Diffs: 6f the Segments of the Byſe. | i 5 | 


Then half the Baſe added to half the Differences of 
the Segments, gives the greater Baſe. ns 


And half the -BaſC leflen'd by half the Differences of 
the Segments gives the Leſſer Baſe, in the Two Right- - 
angled Triangles # then you'll have given the Hypo- 
SO | | | thenuſe 


/ \ 
* 


8 nr 2 * * 22 rn 4 RR * * ene IP 22 in . Sk N . 
AA R 4 TSF 9 RW * r 7 ; EY . BL ES I 14.4 999 , * 4 43 * Y i * 
A 9 Fs 2 N 2 * 80 . nn, E EI red eti.- oy” 7 4 r * bs „ R D 1 N 
DFAS 7 * T5 £ * % ” o FO EIN 7 #03 7 N n : «$4 f * 
2 5 3 7 5 Vs 4 k AF 4 * * . * 7 i x * * be 7 Fl 
- . N * E | oh : * x . F ( 2 7 7 
* 8 
Lo 1 f a — 
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* 


Y = : 3 1 | : ; 
es Be ee 
thenuſe, and Baſe in either Triangle, to find the Angle at 
+ the Baſe (or Cat the Perpendicular) by Caſe 13, and 2. 
of Right Angled Spherical Triangles, See the W 


Vork. 
1 . 1. Preparation. 1 75 
* Side $ AS = „ 


1 Sf 02 | 
: v . | g 1 — EE - . 
half Sum IF 46 59 4 _ 


half Differences 08 31 
As T. half Baſe BC = 5 3747 0 9.824896 ; 
I, to T. half Sum Side 46 59 I0.030090g. 
Ss is T. half Diffs. Side o8' 31 9g.t753622 


* 
5 


— 
* 


their Differences 


* 


Add. half Baſe - 33 4 


— 
Fs - — —— 


Sum is greater Baſe BN = 47 15 


9.3805605 


the Diffs. is the leſſer Boſe BN = 20 15 

3. Ar Radius 90 0 . 
Is to T. C. BA 55 30 9.837134 

So is T. BN. 1 us 10.034144 


.. L ABC 41 59 9.871278 
| Meaſured, as in Caſe 2. 5 
14. As Radius . 90 oof i . 
| J to TSC. AC == 38 28 10.099913 
r. En. 0035-4. 9.566932 


1 8. C. J ACB == 62 20 „ 9.666845 : 
Meaſured, as in Caſe 9. 555 

Vou may find the Js at the Perpend. wiz. BAN, 1 

/ and CAN, by Caſe 2. of K. G8. 1. (having their Hypo- 

thenuſes BA, and AC, Baſes given or found as before) ar. 


Is to Sine of it's Op. ABC 41 59 9.825370 


w S. of its Op. L BAC ga ce 19.190985 


= Subt. „ . 180 0 42 9.897153 


Or having, found any one of the Ls in the Oblique - 
Triangle (ABC,). the Other Ls may eaſily be found by 
_ the Propotion of Oppolire Sides and Cs, which, I think, 
is Obvious to any Capacity, by the preceding Figure 
it ſelf. For having found the IL. at B. You may 


ny. i | 
: 9 0 the Sine, of the Side Ac 
I, to the Sine of the Angle B; 
Ss is the Sine of the Side a3 
10 the Sine of the Angle C. 


2 And, A, the Sine of the Side AC © 
I to the Sine of the Angle B; 
So is the Sine of the Side BC, _ 
v the Sine of the Angle A, as above. 3 
CASE XII. "> the Oblique - Spherick Triangle 
ABC There are Given the three Angles (BAC 1252 54; 
ACB 62 20˙, ABC 41% 59.) find the Sides (AB, AC, BC.) 


This is Projected. as 
in the 11th, or Laſt 
Prob. of Stereograghy 5; 
the Diſtance of the Poles 
M P is equal to the 
ACB, and My is equal 
to the Complement to 
1809, of the Angle 
BAC, and drawing a. 
great Circle through 
the two Points or Poles- 
* p, by Prob. 4. of 
Stereog. the Arch Pp, 
i3'equal to the Angle 
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5 Operatiom of this, inſtead of the © 
| given Triangle ABC, in which the three Angles an 
known, we Reſolve another Triangle M P p, which is 

projected from the Poles of the Circles that conſtitute _ 
the Given Triangle (See the 2oth | Defin. of Spherical 
Triangles in Page 62.) and which is moſt 'cenveniently - 
8 by thole Poles which are within the Primitive 
Circle. | RE op HT LG 
In this New Trang (M Pp, if all the Angles of the 
Given Triangle (ABC) or two of them be acute; two 
ides are equal to the two Leſſer Angles of the Given 
Triangle; and the third Side is the Complement of the 
greater Angle to 1809 and two Us in this Triangle, 
are equal to the two Leſſer Sides in the given Tyianzle ; 
and the third L, the Complement of the greater Side, 
to 180: If two af the Given Angles be Obruſe, two ' 
Sides of the New Triangle are Complements of the Ob- 
tuſe Angles, to i800; and the third Side is the Comple- 
ment of the acute . to 180% 52 3 

If the three given Angles be Obtuſe,; then the Sides 
in this Triangle are the Complements. of thoſe Angles to 
. 1802 and whether all the Given Angles: or two only 

be Obruſe, the Angles of the New Triangle are Com- 
plements of the carreſponding Sides in the given Tri- 
a, ne ip i - - 
This Converſion of Angles into Sides bog made, 
and the Perpepdicular let fall from the greateſt Angle 

(P) upon the Baſe, (MP) and the other Preparations, 

us in the preceding Caſe, the Solution of this Caſe will 
be in all reſpects the ſame as in that; to find the 
Segment of the Baſe, &c. the three Sides in the New 

Triangle, being given to find any Angle Correſponding 
to the Side Required. CO: OSHS OL TOS 
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©, Os aA EP. Sun 
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| R Me e. at ei- 
8 ther Point ho re 
the Ecliptick cuts the 3 the Pays and er 

are equal all the World over. For tis lain AO = AE 
that is, half the AN is in Darkneſz, A other in 
Light. Hence the 1 and = are, calle * Egui- 
vocal Points. _ N A 
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Lear over: For 
the E quator and 
all i” Parallels 


aAually oy 5 he 1 
Horizon.” OY 
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* "A parallel Sphere i is when the Equator. E N co-in-' 
ide with the Horizon H R, and conſequently all its 
Parallels are Parallel to-the Horizon. 35 

This Poſition: of the W is 1 to choſe that 
live at thePoles,: - 
and ſo the Poles 
of the World 
co-incide witli 
their Zenith and 

Seeing hs Son J 2 
can at One illu- 
minate but half x — 
the Globe, ſup- 
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the 

and to V, 10? ſhort of p; and deſcribing a Circle upo 
P, as a Pole Parallel to the Equator, and paſſing throught 
X, the whole Tra& lying within that Circle {h 


Th&ll have continued Day; it is plain, that the Tra 


n 


have continued Darkneſs. 


In like manner the Sun being at T, the Point of | his 
:reateſt Declination Northward from the Equator, viz;. 
23 30 he ſhall ſhine ro C, 23“ 3o' Southward from the 


Pole P, and to A 23? 30 ſhort of p; and all that Tra 
lying within the Parallel A C, hath the Sun conſtahtly 
in View, G0. . FCC 

Thus from the Time of the Sun's being on the Equa- 
tor at E; to the Time of his, greateſt Declination at 
T, the Sun has been continually in view of P, and 
ß has been ſtill in Darkneſs, that is for the ſpace of three 
Months, anſwering to three Signs VI, for the firſt 


Negree of S is the Point of the Sun's greateſt Declina- 


tion Northward. | „ a ae en Ln 

Ihe Pole P has the Sun ſtill in view during the fol- 
lowing three Months, while he deſcribes the three 
Signs S. NM, M; for all this while he is: the North 
Side of the Equator, and ſo ſhines beyond irs North Pole. 
So the Inhabitants of the North Pole, if there were any, 
have had half a Year's Day, and thoſe of: the South 


Pole half a Year's Night, viz. from March 10ch, to Sep» 


tember 13th. . „ | 
The Sun at 19 of & is again on the Equator, and the 
Pays and Nights are again equal; thence he decllines 
from the Equator Southward, and leaves the North 


Pole in continued Darkneſs, while he gives half a Year's 


Light ro the South, VV 
The Point of the Sun's greateſt Dedlination Southwarl 
DO bat a is oe eo ogy 5 
The two Points of greateſt Declination are called the 
Solſticia Points; and we have North Latitude, 1“ S '1$ 
dur Summè x. Solſtice, and 19 W our Winter- Solſtice. 
A great Cirele paſſing* through the Poles of the 
2 and the Solftitial Points, is called the Solfticia! 
—S e $9: on 4) . 


A great Circle drawn thro- the Poles of the | World, | 


| 786 the Equinoctial Points, is called the Equind#ial Co- 
4e. ; ; : 4 : 8 F 
A . 1 Cir- 


* 
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1 Suppoſing now the Sun at X, wiz. 100 North from 
:quator, he ſhall then ſhine to V, 10? beyond 75 A 


| all have. 
the Sun continually in View, and conſequently mw 8 


lying within the like Parallel paſſing through V, {hall f 
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A Circle drawn thro? 1* &;;.and Parallel to the Tahar 
Ir, is called the Tropick of Concer 5 for the Sun at that 
Point begins to return ta the Equator. Tt. OY 26; e 
A Parallel to the Equator drawn thro? 17 VS, is called 
he Tropici eſ Capricorn; for the Sun at that Point again 
egins to return to the Equato .. 2 


4. An Oblique Sphere is when the Equator E Q, and - 
al its Parallels make Oblique Angles with the Horizon 


HR or hr. ; | 7 | 21 l. 
This Poſition of the Sphere, they haye that live ber 
tu ixt the Equa - i A *# 4 43 n {- TE OT 
tot 1 ant e 44 


Poles (either in 
A North Lati- oY y 
tude, aa We our: A A 

ſelves, or in a 


always elevated 
above the H ori: 
zon, andthe os (IYS== ENS” 
ther depreſt be: 
low it; the B- JS 
levation or De- / 'W 
reſſion.,of ths FETs 
oles is always 
equal to the La- 
tinde of, the . 
Place: Hennes 
Ihe Diſtance, between the Poles of 
thoſe of the Horizon (7 e. the Zenith and Nadir) is e- 
qual to the Co- Latitude of the place; like wiſe the ele- 


is * 
. L 


vation of the Equator, above the Horizon on one ſide, 


and its depreſſion below it on the other ſide; equal ta 


the Co-Latitudes, „ 
I. Let the Sun be on the Equator at E, whateverrthe 
Horizon be, whether H R or ö r, ſtill the Semi-diurnal 


Arch E O = go? = QQ the Semi-noQurnal Arch; that 


is, the Sun being in the Equator, the Days and Nights 
are equal all the World over, Make now the Haxrzon 


we Suppoſing the Sun at , then is the Semi-diurnal 


Arch b « greater than 5 v. but b and E O are ſimilar. 


Arches, then the Day when the Sun is at 6, is longer 
un being at T the Salſti- 
e 8 


than when at E. Again, the & 
on IE - 7 
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rial Paint. The Semi-diurna! Arch TM is gr 


ater an 
T V. I. 4. TM is greater than 6 u, f. the Day 
| creaſe as the Sun SPLEEN nearer the: ee. . 
rs. . ü 10 3197 
I is plain TM is, the greateſt Semi- di urnal . 
* conſequently the Days ate at the longeſt when the 
Sun i is on the Solſtitial point next to the 'Tenith-!*. . - 
3. The greater the Latitude 3 is, the greater he Jonger 


Day i | 4. 
Aae the Horizon HR; where PR the Elevation of 
- th Pole = Lat is greater than P R the Blevation of the 
pole above the Horizon H R, it is Plain te 8 
2 Arch Tm is greater than TIM. T9608) bot 
If the Latitude E'Z'=='669 30 the Complsment of 
* Syn's greateſt eclination, their longeſt Day 
be 24 Hours. 5 EB Mi 10 may 
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15 Se 125 ineluſ. 75 Hero Alſlinxit e 5 
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1. The two Zones lying between Ys Tropick 488 
4 are called. 7emperate Aang, us partaking equally of 
e Heats of the Törrid, and Colds of the Frigid Zones. 
It Inhabjrants 85 the ſeveral Zones takg heir Names 
| 110 5 he 0 AroleQions Fan Cir; Shadows, when 
x vs Sun 1s on their Merid ians (or 0 Den 975 3 
8. The lobabizanrs of the Torzid, 0 called 
5 d 0 as having 555 Shadows. Pied, metimes 
North e acco — 80 che te A Wig 
eir 


$6uth or North 5 Zenith. 5 
d M. „ „ 
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Semi- circles, 4100 are cut off by the Axjs ffs 4 
ne 
| habirants 0 the . inte Anieci, Periaci,. and Ant nes 


which faid Point will tbe rhe | 
- 2. To find the Perizc?! Nate: the Konga of che given 


"; Tothala en are. dir laren 1 


twice a Year, and chen they are Aſeii, ha aving no Nana . 


the. Sun 5 


9. Thoſe in the Frigit ee are called. Periferi,” for | 
im view, "her, Shadows. de- 


Io theſe that lie under either Tropich, 
Vertical but once a Lear. 


having the Sun 
F. Circle once in twenty. fout H ours 
10. The Inhabitants of the S ones grec 


led Heleroſeii, as ving their Shad ws: by Jett. det 


N wed” Pa 2 of La irud 18 be to 
u ing Paralels of Latitude e.d = 
ever Ye ree and Minute of the Negele. 0 high gh 


ſhall Yall mply. 1; and calling the two oppaſite 


World, Opp e_Meridians, we may then divide the 


poder, 


Anetci have the Game Meridian, bot Seb lk IJ 


and conſequently they have the ſam ys. and 

1 oppoſire Seaſonhs,”andoppoſire Pot vated: 5 
12. Perigci have the ſame parallel, but oppoſite whe 

dians; they have. the ſame Seaſons,, and. rt 19, lame. Pole 


elevated, but oppoſitèe Days and Niy 1985 


13. Intipodes ave oppoſite Parallel. and opp: 0 gſite Me- 


Ir, ; they have oppoſite. Seaſons, oppoſite, Days and 


ights, and oppoſire Poles elevated. 


14. Climares are little Lonts'rerniinated” by two 8 
| ralcls of Latitude, ſo taken as the longeſt Day at tha 


Bay at Latitude is half am hour more than the . 


ay at the leſſer. 

"The" 'Jongeſt day at the Tu for rs twelve Fur 
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W a. Eozraphy 18 in Art Mathematical whi 
AF; how: the: Situations gf Kingdoms ovinces, 
ies, owns: Villages, F e ee eee 
5 . ves, Rivers, Clecks, &c being on the Surface of che 
Terreſtrial Globe, uu be elend . and de ſigu d, in 
Com menſugation Ana os. ure to Nature and Verity, and 
moſt-aptly be repreſented to our View. 
2. Prolemy ſaith of of Geo praphy.. Thar it is a Tri ee | 
iall:the known. e Keen -by Writing and gelines- 
tion, with all other cht 18 belonging thereunto. Vie 
Gordon s Geograph. Granitiiar Ge Cone if which Ovid 
. faith, Metam. Lit. 2. 
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Ecauſe the Right and Left parts of the Heaven are 
frequently mention'd; we hall here Hbſerve that 
288 . Philoſophers and Geographers called rhe Eaſt 'the 
Night, and the Weſb the-Letr parts ; the former, berauſe 
the heavenly Bodies. apparently mod from Eaſt to Weſt; 
dhe latter, becauſe in ob ſervioß che Polen Altitude, che 
Eaſt was on their Right Hand. u common not eint 
2. Aſtrononiersireckon'd Welt the Riglit. and Bat che 
Left parts: For. lobking Soùth ward int obſetving "oo 
Wa bn, of the Stars; * had the Weſt on their Rig 
and Eaſt on their LeftHand. n ily et 7 
3- Augurs, looking towards the Riſing- Sun, reckon N 
bourk the Right, and North the Left parts, | 
4+ Poets looking towards the. Setring-Sun, W 
North the Right, and South the Left 355 5" as appears 
from 9 Metam. Lis. 2% 5 | 
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of PRACTICAL ASTRONOMY, 


08 18 N "a, 
7 Hen the Sun is on "he quator, 7 2 at either 
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12 - Fointwhere' the Ecliptick eurs che! untör) 
45 the Days and N ights are equnb all orld : 


For ris ji Q@.=i E, that is; Half the Equator is in 
” Darkneſs, the other it Light, Herve) the firſk 1 conc 
E and A are called the e Pw) e 


A. 13 ef 91K mens We 3% $42 HIT: 25 
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rena, F e A pple ” x Problem of 
ug 39 is 1. "i, 
Wn 3416 11 115 5 , Aftrong Nye «fl 150 oY 
pron. To „be ag. the Month given, . find the Sun's 
* N T5 SELL in the 8 run vin {i 
Ka. in Mind wh 8 on whi the Sun ware he 
ſeveral. Signs, Which are. che 8 5 n 
PR CO een ene _ 8 > HOP 
Mar. 10. = hc May. to. June 11. Jah 12. 4. We 
= 88 Nn ALE IE . Vs 50 N | 
Ep. 12. Of. 12. Nov. 12. 8 "Dee. 11. Ja. 9. Fi. 8 
S037 551 any 10 244g. 5 * 
RULE. It at- the Sw: e 3 the 
X „proper to the given Month, ſubtract the Day as in 
1 enter ud chat Sign; from the; Day given, and multiply the 
1 13 into 59,8 19%. 4%) 2112 99415 485 
4 ns Motion in che Ecliptick in one Day, (but 398“ may 
* ffice for common ule j) ſo have vou the Degrees and 
br 2 of that Moatl's Sign the Sun is in. 
bf Examp. 1. I:-demand the Suns Place on the 25th f 
11 „Actzuſt ? 25 — 1 13 59 80% 1% 564 06 N. 
2 ö # dee the Opotariogs. K "> 4 LH TA 7 1. 0 Abt 
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I Ir the Sun be i in a f different fro er 
of the Month; then from the Num der Djs — 
OY the precedirg Month, (ubrra& & the Day. 
uns e into Aar Months * to tlie R 
1 e add the ey, of the M WP ts chag Sum 
multiplied into 59, of exhibits Us Be Jegree, che Su In 
is in. . 1, 
Examp. 2. Auguſt 5 6th; the EI A 24 38' 21 
2 July 31 Days — 12 Da ays in. Auguſi & Sun enters 
which added to the given Day of the Mun, 
6535. 2; Days, 5 ede ene iel Annex 2a? r 
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The” Suns hee 1 2 30 0 bf N 7, 60516 


a 2. The. Sunk Place given to 404 che "neared 


EquinoBlia Point. S (OP 7 Z foi 1. 1 6 $j2. TY: 85 


RULE. Divides-rho-Beliptick e. Quidrans0 
Quarters thus; + Ig 
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Io the firſt Quadrant, the Sun's Longitude is the 
Diſtanee from. the neareſt EquinoQtial Point ; 
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| In they Jo -2 Sun's Longitude— bes 
(4. N. 3600 Sans Longir le 


= abs. 2. The Sun's greateſt, "and * a 

Alkiruds (taken at Noon on che 1 na arg 

Days of the Lear, at London) given, co . the Sun's 

greateſt yy ma = and 11 Latitude of the Place? 
Examp. Suppoſe that with a Quadra t, y 

other Inſtrument You bad Obſer 1 on n 1458 25 ad 


June 5 11 b. Les de Merid. Alt. | 
FORE N. 1 8 be * #1 1 Ko mn 25 |, 


"0 . Their Hi iche Diſt. of the Trapicks 

- The Half of whi ch is thech greateDectin 5 — 
d. 861 I 8˙ 7 tak Fr = | | 

Merid. * 5 taken fro 47: 82 Ne eue 


AR. 014 8” yn Tm Tres - 0 8 
he EF N ay; 4 . 85 ; 5 
Diſtanc 1 K December 2 lich. oh £6 OS 1 8 . 
4 5 3 * . 7 bb 


10 Sun 5 Zenith e S 589.» 2 2 8 
Add Suns Declination Ne 23.7 June 116. 


12 BY is the Lat. of led, = 51 17 North 


From Sun's Zenith Diſtance 75 : 02 8. 7 D. 1 
Take TE Declination 23 30 8. Laich. be 


| Reſts che, Lat, of Lend = 51 : 32 Ne. 


kes, 55 ven the Sun's Place and reateſt De - 

nation. f his preſent. Declinacjan, ang. Dea 
cenſion ry 

* Krump. Tha Gum in 279. 4 ia of. Tuurut, 3 this 


| reateſt Declination 23: 39 Ne, what is his res 
| ker 1 righs eaten. Fa = ; 
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* / [# : 15 2 of the Scheme. 26k = 1) TW7- HY "5 | 
1 the ny Sph- LIE B | 
> | He-Triangte . | 
. tee 


Right-an led T riangle.. 535 
8 7 1 the Suns 
ee ſram the 
next Equinoctial Points | 
z. TB his Righe <2 
Aſcenſion from the 
ſame Point. 
4. T B. the Sun's 
greateſt Declination. - 
+ 4s. B+ ms preſent i 105 "EF 1 
Declination. Is S nt 
6. The Angle Y T B. is the Angle of 75 5 Sun's Pott oy 
og : Here is given the -Hyporhenuſe F, and Angle at 
the Baſe B VT, to find the Perpend. BT, _ Baſe 
T_B, which Triangle is made and meaſured by the Di- 
rections, in Caſe 1. of Rigbe- angled Spherical . | 
ou en by Caſe 1. and loth of the ſame. = = 
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ProjeBicy „ 8 
Af; With the (half Tangent 90 =) Chord of 60? de 
| ſcribe the Meridian or primitive Circle N QS, and 
quarter it with the two Diameters AQ and NS. 

2. Make the Angle XZ YE=23? 30, . e. make KE : 
Chord of 23“ and half, and draw the Line EYC. So 
| ſhall N repreſent the North Pole, S the South Pole, ZV* 
Q the Zquino&ia!, and EYC the Ecliptick. 5 

3% The Sun in 8 29% 30% his Longitude from Tis : 
30%þ272 30 =) 579 30' (for every Sign;contains:30® :) 
Therefore iet off the half 1 angent of 57 and half from 
to T; ſo ſhall I be the Sun's place in the Ecliprick. 
4. B 'Prob.. 9 of Geomg) thro N, IS, deſcribe an Arch 
an Circle (of Meridian) NTS, and it's done: For the Ns 
1 BT is the Sun's. preſent Declination, the Baſe 4 
his Ri De Aſcenſion. (in the .Right-angled Sperick "> 20008 
Tann 5 T Right-angled at B) The eclination is 
thus meaſured (Stereographicall o & Lay a Ruler over N 
and B, te cut the e or Meridian, in the 
P oint * 
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2. La: off 900 off the Chords, from V to M RS N. 4. 
to cut the other Diameter or Equino&ial Q in p 15 
(which is . the Pole of the Oblique SOS, or Me- 
rid ian NBS). x 54 15 gh * Fa > 5 

4. Lay La * P Ren 1. 8 ane Ae ide * 
15 ſhall 4A (BT) be equal to the Chord of on | 
oo 5 preſent Declination, in this Caſe 199 39 NO. 

F. The Right Aſcenſion TB (and all Gmidicnetdr | 
From the Center Y) is meaſured by a: Line INS 
* zngents ;; ſo that you'll find TB Half os 550 5 
5 the Sens Right Aſcenſion from Te B 
* | - Calculation Logarithmetical, or 8 | 

1. A. RR. 50 Long. 2280 Dec. S O gad Dect. 
—8. go? —, $5” 30 — . 199 39 reh; g 5 
| | | becauſe the sun is in a Northern Sign, 
1 42. As. R S.C. © Srt. Decl.: 3 15 © Longirude * OY & 
Rt. Aſcen. . 

—s. 90? EIT 669 30 e 376 3 G. 550 
13 from V, the yo pong ow in the. feſt 2 * 
the n 


deinem by Guater' wal” „ 
The 1 from E . go? ', to 8. 57 | po O's Long ol | 
the Sines, 
ficackes from T. O's gre Decl. 23® 30, to ol s pr. Decl. 
| | 199 39 on the Sines. 11 
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44 


5 * 


The Extent from * S. 90%, to S. * 8 ge. Decl. 60 30 on 


. _ - the ines, 
3 Reaches from T. O's Long. 57 6 to 7. ©: 8 Re. Alen. 
75 13 on the rangents. # + 


Ne. 7 In the Firſt Quadrant YB i 1s the Re. Aſcen. : * 
|  180——.B * 
; In 8205 120+ TE pSis the Right Aſcenſion. ; 


- By this 5 may the Taler. of the Kurs Declins- 
| ion TN Right Aſcenſion be calculated, the Sun's Place 
| in the Ecliptick given, his greateſt Declination, accord - 
jag to the exact Obſervations of rhe ingenious Mr. Ham · 
feed, 1 
By the Reverſe of this kröble may rhe two dent 
fucceeding Problems be — Viz. | 


ROB. 


—— — - 


| | . . . d } 
" 1 Y 18855 57 be W 7 39 North... 
Sun's ight Aſcenſion _ 55 13 from V. 
Rec uired the Sun's place, and gent Declination? 
col Triangle Is 55 by Caſe 6. of Right-angled Sphe- 
Tick Triangles,. 9 meaſured, and ſolved 1 Caſe 1 
0 4. t ha en, — 8 8 


1 Prein Eton. Cee the ſt Scheme.) 
Ng Make TY B= Half Tangent Sun's Right x | 
ö 5 13 (the Circle being firſt deſeribed and quarter d, 


before e Fl 
2. Through the be Ns, Seſcie tho- Meridian, e 
” or 'Oblique irele NBS, and find the Pole thereof, 28 5 To 
direcked in the preceding Problem OY 
3. Make E = Chord of 190 13, the- sums Donat 
on; and laying a Ruler over 4 and 5, to cut Nas in r. 
Laſtly, through T, and the Center . draw the Eclip- 
tick Line ETYC, and it fs dene. 

N. B. The required Sides and Angles of = following 
Problems are meaſured - by Prob. 7, Ar 8, of N 


Shick Problem. 


C.lulerim n 


| OR * 8. C. ©'s pr. Dec. 8. 'S 85 Re. Aſc 
F. C. S's Mace ar kann, As S 90 39 870 21: : 
3447 85 57: 30, from V. Or 27: 30, in © is 
the Sun's place required. Ne 
2. As T. ©'s pr. Decl. * S. O's Rt. Aſcen. : - 
T. C. of ©'s: ge, Decl. T. 19: 39 —S. 90 —S 55 : 137 
T T.66: 30 ; which ſubtracted Foun 90, gives 23 3 925 
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| Operation rt oy | g 4 
The Fen from,» B: S. go to S. C. Os Pr. Dec. 70 221 


Si1 
Will dach from 8.9 O's Re, Alben. 34. : 47 to S.C. S. 
Long. 32 : 30 on the Sines 


The Extent from S. Gs Rt. Aſcen. 55: my to ö 8. 90 
PP „ 
n reach from Fs, 89 25 to DAR a3 + 30 829 che 1 

Tangents. you A | 2 


P Ms 1 23 ' 
« - 


N 
r 


t Given . rgb th 9). 70 
N 75 23 127 ben 0 


| Longitude 7 Conltrutted; and then by p 2 
na 3 Aſcen«$ 3. of Rr. 4. $þ, nh wr 2 


| Projetted thus? (See the lat Schem ay. 1 
x. The primitive Circle drawn and quartef d. mals 
E Chord 237 30'; and draw the Eeliptick EYC. EA 
2, Make N 4 and N= Com, Decl, wit, 70 21 from 


he Chords; then wich the Tan t of 70, 21, and one 1 
dot in Ed and e deſcribe two ches to interſect each 
r above N. and with the fame; diffance, one Foot i 
the. ſaid Interſection, deſcribe the Fatallel of the 8 ans ; 
| (diurnal Courſe or) Declination 4 1 e, do cut the Kelip | 


tick Line Y Ein T. 5 
. Through the three points Mrs, . a Cirele 7 


or Meridian. NTBSj an it is done. it is h b 
1 Caſe 3, aan 5, of re Sph- rick . 58 eos 
| Fi  Logarithmetically, BY * X Db d 


4 95 | 
T. Ar 18. of 1 Decl. - 9 8. O's pref peel. 5 CE 
3 Ao R. T ij Del 1 T. C. G1 great De- | 
cn. cs. e ke. Anton des 5515 bs 2 


 Infirumenzal, by Gunter's Scale. „ 
=—_ The Extent from 8. O's greateſt Decl, 230 305 to $07 
„ :_ pref. Deck . 39 on. the Sines, bf 
= Will reach from S. 905, to S. ©'s Long. $7? e on 
„ + the Sines. | 
The Exten From T.C. O's pref. Deal, 70⁰ 21 to * 0. 
r Decl. 666 30 on the Tangens, | 
Will Reach from & S. 905, to S. O's Rt. Alden. 5 30 Ty 
on the Sines. . 
For the Inſtrumental Operations of the followidg 
Problems, fee the Caſes ot-Right-angled 9 e 
referred to in the ſaid Problems. 25 
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| Prafical Afronony, „ 


＋ his is made or projected thus: , Make 1 * 'B the 
Half r. Sun's Right Aſcenſion 559 13“; and through N, 
B, and 5, deſcribe the Meridian N TBS. 2 Wit the 5 
Half Ta angent of the Sun's Longitude 575230, and one 
Foot i in P, with the other croſs the Meridian laſt drawn 
; T. Laſtiy, through r and F drawthe Ecliptick Line 
PC and it's, done. The Sun's. preſent Declination 
is meaſured as in Prob. 3d, of Afron. foregoing, and his 
reateſt Declination = E is meaſured on the Line of 
rds. Calculation for the . Sun's preſent Declination 
per Caſe 7th, of ight-angled Spherick Triangles, 
UIEe - 
"IS As 8. . Sun' 5 Rt. Aſcen. ©. Be 8 o S. C. Sun's Long. 
| «+ S. C. Sun's pref, Declin. | 


N 2. Hs B: ns ©'s Long. . C. O's Rt. 4 
S. C. Sun's gr. Declin.. ke Caſe 12, of — 
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PROB. 7. Tf the Sun' 5. eat 21 thee Decli⸗ 
nation, were given; to find the Sun's greateſt Decli- 
nation, and Right Aſcenſion. The Triangle is made, 
meaſured and ſolved by Gaſe 2d. of R. A. S. T. 8 

The Proportions are, 


r. 4 8. O's Long. 2 128 ©'s preſ. Dec. — 
8. . O's great. Declin. 


4. &% © Ov - * 80. 05 Long 
* S . ©'s Right Aſcenſion. | 


ROB. 8. The Latitude of a Place, oth 200 Ne) 

and the Sun's Declination (19; 39 N®) given to find 
the Sun's Amplitude, and Aſcenfional Ditterence, which 
is the Time of the 85 wg avd . from the 
Hour "fy 4A SON 
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1 5 e rio n. | 5 
7. The Circle being defcribed (with a bord of 652) | 
and quartered, make Z. the Zenith, N the: Nadir, and 
HY O the Horizon; H the South, O ths North, and 
the Eaſt or Weſt Points thereof. "ER 5 
2. Make On and Z E, each equal to the Chord of | 
the Lat. 43”: 20, and draw the Axis u Y'S, and the 
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146 The Doctrine of the Sphere ; Or, 


„ Points T. and S. de- 


Sun's Amplitude from the Eaſt and Weſt; and Y B 
the Aſcenſional Difference, and both of them are mea- 


ſured from the Center Y by Hons, Fe Half Tangents: 
| | ties by Calculation, 
Logarithmetical, See the 3d. and 5th. Caſes of Right. 


But to determine their juſt Quan 


angled Spherick Triangles, Viz. in the Right. angled Spherical 


Triangle J Right-angled at B, is given the / f y B, 


the Comp. of the Lat. and B T the Sun's Declination, to 


find V T, the Sun's Amplitude, and 7B, the Aſcenſional 


71 


| Logarithmetical, 


4. S. C. Lat. S: Sun's Decl.: M . S. Sun's Amp. 
— North. $.46 : 40 — 8. 190 39 — 8. 90 — 27% 


That is, E 2: 32'N. and W. 272 33 N. which turn'd 


into Points of the Compaſs, gives neareſt, 


E. N. E. IHif NM. ff 
And W. N. W. Half N. $** Sun genes Ys 


* 1 
ay 


By this Problem may the Tables of Amplitude be 


alculated. 


Nur, If the Sun's Declination be Northerly, te Am- 


litude is to the Northward of the Eaſt or. Weſt at 
un-riſing, or Setting. If the Declination be Southerly, 
to the Southward. 5 . 


At E. T. Lat.: T Sun's Declin. . 5. Sun's, 
Aſcen. Difference, — T. 45 — f. 439 20˙ = T, 19:39 


= 5. 19? 3 AV, 
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3. Becauſe the Decli- 
nation given is North, 
deſcribe a Parallel of 
the Sun's Declination, 
FTT 
North Pole as was di- 
rected in Prob. 3. fore - 
going, and it will cut 
the Horizon H O in T. 
41. Through the 


S TS | - Qepibe the Meridien: 
J n 9 OO. LS wen” 
Euts.the EquinoQial £Q inB; fo ſhall J T be the 
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. Aſcenſionat Difference given or Found, as in . 
la Problem, to find the time of the Suns riſing or ſet- 
ting, with the Length of the pay or Night.  <— | 


- Role 1. If the Latitude an ton” be both 2» 


North! or both South. the Aſcenſional Difference added 


to 6 Hours, gives the time of Sun- ſetting; and ſubtra- 5 
ted therefrom, Sun- riſing. And contrary, if one be 


Added to 3 Hours, gives the time of Sun-riſing ; and 


North, and the other South, the Aſcenſional Difference 


ſubtracted therefrom, the time of Sun-ſertinge 


ference (as i in 3 laſt 


Example. Let the Latitude be 43 20 Ne. and the 
fan's Declination 199 # N. and the, Aſcenſional Dif- 
10 


boyes of 
fe Þ 
* — 1 
; 5 * 


© 7 0 02rRa7ION. 


| BY 4 oO Divide the Ratio of ts, 7 uit 
: * 36 12 , 5, and go 


| Hours 1 18 44 " Sun's Aſcenſ. piſferencs, 
Add 6 00 00 


2 


Hours : 7 18 44. 7 Tims of bun lag 


4 WP 


| Setting ſub. 4 8 16 | Time of Sur-riſing. 
Oſet dub. 1g wy 28 The Length of the Day... 
© ri. doub. 9 22 32 The Length of the Night. ; : | 


Or, in gen! l, you may turn Degrees of Motion ins 


? fo Time, by the Table hereunder. 


> of To 


150 O00 oe 
t oo Sfor 
0 15 


ft 2. Becauſe the Hobr of 1 at he 
time elapſed between Noon, and the End of the Day, 
and which is therefore equal to half the Length of che. 


wy Aion < 


Day : Therefore if the Hour of Sun-ſerring be doubled, 


it gives the Length of the Day, or Number of Hours 


the Sun 1 15 viſible above the Rane, 
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2 m, Bahn, of the M: 04, _ 


1 Again, becauſe the Hour of Sun-riſing ſhews the tins 4 


<lapied between the time of the Sun-riſing and Mid- 
night; and which is therefore equal to half the Length 
of the Night ; if the Hour of Sun-riſing be doubled, it 

gives the Length of the Night. | „ 
By this Problem _y the Tables of the Sun-riſing or 

| ferring, and Length of the Day or Night be calcu- 
Alſo in the foregoing Scheme or Triangle YBT may 
the two next ſucceeding Problems be ſolved, Þ © 


The Sun's true Amplitude by ' Obſervation (27 32' 


North) ay the Sun's Declination (19 39' North) alſo 
given; to find the Latitude of the Place? © 
Projettion. See the laſt Schemes 
x, The Circle deſcribed and 3 as formerl7; 
make alſo N the North Pole, S tlie South Pole, and at 
Right Angles thereto E Q for the ZquinoRial. 
2. Deſcribe the Parallel of the Sun's Declination 4 e, 
00 217 diſtant from the North Pole N, as was directed 8 
in Froh, f, r . 
3. With the Half Tangent of the Sun's Amplitude p 
279 32', and one Foot in the Center V, croſs the Paral-⸗ 9 
lel of Declination in T. And laſtly, through V and T, "a 
draw the Horizontal Line HO; Which croſs at Right . 
Angles with the prime Vertical Line Z N; ſo ſhall Z be 
the Zenith, N the Nadir, and VBI the Triangle. For NS. 
the Solution of which, ſee Caſe 2, of Right-angled Sphe. = 
rial Triangles. . We | th 
Ar S. O Amp. «+ R:: S. © Decl.. Sof the Comp, R. 
. r fo 
—8. 27 32. 8. 900 S, — 199 39' — S. 46? ge, whoſe Pr 
Comp. to 90“ is 43? 20, the Lat. North required. 2 
He OY NMR OW nam, A 
The Latitude of a Place, and the Sun's Declination 855 
_ -Stven:; 2o find the Oblique Aſcenſion or Deſcenſion. Pa; 
Rule 1. Find the Right Aſcenſion by Prob. 34 and the cut 
Aſcenſional Difference by Prob. 8. 5 in 
2. When the Latitude and Declination are both North, "Iv 
or both South, the Aſcenſional Difference added to, © 
and ſubtracted from the Right Aſcenſion, the firſt is anc 
che Oblique Doſeënſion and the latter is the Oblique for 
„Aſcen en „% Ro Rig 


15 W ö * 
CY MES LES a aids Safin” 
. 


Prlraſtical Atrnomyß. 149 104 
. When the Latitude and Declinatlon is one North, — 
and the other South, add and ſubtract as before; 1 
the firſt is the Oblique Aſcenſion, and the latter is the 66 
Oblique Deſcenſion . fs te "oo | 
Note, When you cannot ſubtract, add 360 Degrees to 1 
the Right Aſcenſion, and then ſubtra@ ; alſo when you 1 
have added, if the Sum exceed 360 Degrees, ſubtract 6 
360 Degrees therefrom, the Remainder is the Thing 6 
required. „„ =, . $0 #' of 
Latit. 43* 20 N and Sun's Declination 23? : 30. "uy 
_ Let the Right Aſcenſion be 55? : 13 by Prob. 3. ll. 
and the Aſcenſional Difference 19 : 41 by Prob. &, 664 
2 Aſcenſion | $5: By -* | i 
Aſcenſional Difference 1 8 
Added, is the Obl. Deſcenſion = 74 : 4 1 
But. is the Obl, Aſcenſion = 35 3 i! 
Pano. XII. The Latit. of a Place (fuppoſe 35: 32 il! i 
Noe.) and the Sun's Declination (admit 23® : 3s' Ne.) mY 
given, to find the Sun's Altitudg (Height) and Azimuth — 1 
a en TD 5 1 
. Having deferibed = Y. 
the Circle and quartered _ 2, 9 2 a 
1 ee to Hs needleſs . X 1 
epetitions let be ſigni- 5X AI7t 1 
fied in the following V \ Þ 
Problems by P. C. G / N 1 
2. Set off the Lat. and , | 1 
draw the Parallel of De- H ; 1 
9 as directed in 2 1 
Prob. 8th, and 5th, the 8 5 Lo ; 7 a 15 
Parallel of Declination S = i, 
an. Axis V Y'S N gs 4 


In 0 8 — % 
5 BON bs 2-59 


3. Draw through 2 the Zepith- Point, the Point 1. 
and the Nadir n, an Azimuth Circle z T B, it wilt 
form the Right-angled Spherical Triangle Y B T. 
Right-angled at B, the Axit N V S is, the 6-a-Clock. 
i PART II. OO Rig © * . Houze, 
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17 a The Davin of the buen: Or, 


| Hour-Circle, and B T the Sun's. Altitude, . I 


on the Horizon, the Sun's Azimuth from Eaſt or Weſt; 
at the Hour-of 6 Each of which may. be meaſured on 
the Scale of Half Tangents as in Prob, 3, 

Solution. For the Sun's Altitude, it will be by the Rule 


I of Oppoſite Sides and Angles, viz. 


A. R. . 8. © Declin, S. Lat: 8.55 2 Ale, a 6. 
— S. —60—8. 23? 3" $550 705 %% thr. N | 
For the Sun's Azimuth, by Caſe hired 

Spherick Triangles, | 

ai fs T5; © Decl,.. 23: 2 SC. Lat.” T.© Jute at 6 
— T. 666 30 — S. 904 28! — T. 19048 Eaſt Nor- 

therly if in the Morning; or Weſt Northerly, if in the 

Evening. Wherefore the Sun's Azimuth 199 28“ fub» 

tracted from 909, gives the Azimuth from the North 

70% 32 Eaſt, or near E. N. E. ; E. in the Morning. 
Again, the Sun's Azimuth! 199 28' found above, added 

to 90%, gives his Azimuth from the South 1090 22“ to- 

wards che Eaſt, if it be in the Morning; bur if Obſer. 

vation had been in the Feng. ay. Azimuth 9 

have been W. N. W. 7 7 W. 


— 
- 


Note, If the peclination be cantrary to 1 0 7 


that is, if one be North; and the other South, then in- 
ſtead of che Altitude before found, it gives Th Vepreſe 


ſion, and ſhews how many feprongs the 2 is 5 below the 
Horizon at the Hour of. & 4.7 5 


e PR 0 B. xm. „ 
The ee (ſuppoſe 352 32 North 2; and Sun's 5% 


titude at the Hour of 6, oY 24) given 7 to find his 
Detlination and Azimuth, TE N 


. Prijetkion. (See che It 5cbome.) he 
P. C. Q. And the Latitude fet of; as before, draw” 


N (by Pro 3 3 A Parallel of Altitude a1, art 769» 360 from 


the Zeich LA to cut the Axis NY Sin. T. And laſtly, 
through Z. T, and N, deſcribe the Azimuth-Circle 2 N. 
and it is done. The De//tnarion may be found, as in the 
34 Cale of RIH Spherick Iriangles, or by the Rule 
of O2pz/ite Sid t ana. Angles ; that is, 
A. S. Lat 8, © Alt.: — 5. S. O. Peclin. ; required 
1 —8. 35 32 — . 139 245. S. 230 30 V T. 
2 For the Sun 8 Azimuth, EY. Cele 55 of Tg Ones 


S. EFICR 473 aleo. 
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ER 


1 
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* * a 9 od 0 . 
2 * £ Twas By 4 4 ad 4 29> 6 ._ 
N IF * 5 2 r 2 RI \ 
750 * 


4. 2770 let, us 1. 2 de 8 © dun, at 6h. 


| quired. | - | | 


bp OB xTv. 


Nation and Altirude. : 
 Projetiion. (Vide lat 4 % 


p. c And the laſt Latitude ſet off as before; ho * 
n equal to the Sans Azimuth 190 28 (upon the Ho- 


- rizon) from the Half Tangents, and deſcribe the Azim. 


Circle 2 Bs, as directed in the laſt Problem, and it is 


done. 7 
For Solution, ſee Caſe 9 and 42 of Right-angled Sphe⸗ $ 


8 rical Triangles. 


Is, A. 20 Azim. ,. M. . 's Ee Lat. 1. O, Declin. 


E. 199 21 —8.96—8. 45 28'—T. 66? 30' N. 1-90 
II. 
2. ＋. E. Lat. : g: © Azim. T. © Altit. 


N et 909— s. 19 28'—T.-139 24 B. T. 
on ,, 


A5 The Sun's Dabei (25 30 N.) and his Altitude 


(1% 24 A. M. or in the Forenoon) given; to find che 


| Latitu e and Sun's Azimuth at the Hour of 6. 


Projection. (See the 1 5 Scheme.) P. C. Q. Draw the 


Parallel of Altitude, 4, 1, at 769 36' from the Zenith Z, 
as directed in Prob. 3, and 13. 
2. With the Half Tangent of 23e 0“ and one Foot 
in the Center N;. with che other croſs the Parallel of 
ö Altitude, 4, ], in T. 7 | 


3. Draw chrough T 1 tho Az NTFS. al at Right 


- Angles thereto the Equinoctial Line 'A4Q Laſti 
through the Points Z, T and n deſcribe che Azimuth 
Circle Z BN, and it will form the Triangle TBT. 5 


The Proportions for Solution are as in Caſe 2 2 and 7 7. 


a of 9 . 9 viz. 
55 : 4 5.0 Decl. k, 28 . Altit. o 85 Latit. the 2 BY. 


8420 30˙ 8. go%—s. 133 1 - 32 ce ad, 
e 


8 


— N 75 5 5. 3 66 30 s. 27 8 2 
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Given the 3 (352 32) and Suns A ar 5 
the Hour of 6 (1928 Eaſt ns. to find his Pecli- 


; SoC © Decl. T N 9 Aim. | 


— — —— - 
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jy $ TY | 2. Doctrine 7 the he: %, 


PR O B. XVI. ng 
In v7 The Sun's Declination (239 30' North) and bis Y 2 Y 
=: . muth at the Hour of 6 (199 28' Eaſt 3 oe 3 ” 
| to LY the Laticude, und Sun's Altitude. 5 7 j- 
| | 5  Projetfion, (See the laſt e ; . a „ 5 
| . Þ.CQ. 1. With HO, the Horizon, and Z Vn, . au 
| - prime Vertical. 2. Make VB on the Horizon equal to a 


the Half Tangent of 199 28', the Sun's Azimuth; and 
through the Points ZB and 15 draw the Azimuth-Circle 
ZTBn; and then in the Triangle TBT, the Angle T 
Bis the Latitude, and BT the Sun's Altitude; which 
axe ſolved and meaſured, as in Caſe T3, and 2, of Rights - 7 
angled Spherick 1 riangles. 1 
1. AR. T © Azim. «+ T. C. © Declin. hs S. c. Lat. ? 
TEN S. got —19 28 . 66* 30.— — 5.5% 
2 
*. 45.0. © Aim. R : 8. C. © Decl. 8.6. © Alt. 
0 33 ns, 90 8. 660 30.760 36.5 „„ 


R GR XI 
Given the Sun's Azimuth at 6. (19% 28 W. Norther- 


1 and his Altitude (139 24 Fg to 0g * W 
and his Declination ?. | „ 


— —_ 


— 


hen 


r — . —˙ ES re Ha 
_— - 1 
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| Projettion. 63 the laſt e 3p 
t. P.C.Q. Make B on the Horizon equal ö. to 25 : 
Half Tangent . 19? 287, the Sun's Azimuth, and draw, 
A che Points ZBz the Azimuth- Circle, as before. 
en, | . t- 
a. Deſcribe a Parallel of Altitude 45 5 260 36 diſtant 
from the Zenith Z, as in Prob. 13. foregoing; which 
ill cut the Azimuth-Circle in T. 5 
' Laftly, through Y and T draw the Axis, or Ca- clock . 
Hour-Line NI VS, and at Right Angles to it the Equi- 
noctial ET Q, and it is done. BT is the Triangle, 
in which the Angle TN is the Lat. and N T the Suns 
Declination; "therefore by the'6th and 8th Caſes of ” 
| Right-angled Spherick Triangles, _ © 
1. 4 T. E __ 1115 8. N 7c. Lat L T 
* 3. 20 
iz. As R. 3. C. — NN. 1 8.8. Dane. <3 0 9 — Decl. 
2 8 Ne a 36S 79" 2 8 66. Is RN 


Wo . 2 - x & 2 . ; * 3 * dz Þ 13 4 


3 . f 5 ; a, 5 "#5 | | 25 FPROB. 


oy V3.4 
1 * 
7 ® * 
f » * 
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Practical AMronomy. . Is 4 
e oe . XY" - 

" Ih bade of the Place, ſuppoſe ( 35232 Non) 
* the Suns Declination (as before; 23? 30 North) giv- | 
en; to find his Altitude, and the time when he is due i 

- Eaſt and Well. | Es 

Noe, When the Sun is either Eaſt ar Welt, he is then = | 

| upon rhe prime Vertical Zn. I; 


OY projection, cane in the laſt Scheme, Prob. 12.) 


P. C. O. Set off the Latitude, and draw the Axis N 
S; alſo the Equinoctial E, and the Parallel of Decli- 
nation, to cut the prime Vertical, or firft Azimuth in V; 
then through N, V, and 8, draw the Meridian Ns, : e 
cutting the ZE uinoktial at Ri ht Angles in the point 3 , 
fo that in the Right-angled Triangle ynV will be given 
the Angle Vys, the Latitude, and the Sun's Declin- - 
 6n nV, to find his Height VV, and Hour from 5. Vr 
(if Eaſt, after 6. in the Forenoon; but when Weſt be- 
fore 6- Afternoon ;) each o which may be meaſured on 
| the Half Tangents. 
Proportions for Solorion, as by Caſe 5, and 3 of Right- 
| ang Spherick Triaighes. | 
1. As 8. Lat. 85 © Decl. : **"R--S© Alt. E. or w. 
. 35? 32—8. 238 30 —8. 3 2—8. 43? I9. | 
2. As R 1. C. Eat. * © Decl. 8. Hour from 6. 
—8. 90 9. 54? 48'—T. 2.39 30—, 379 25"; hich 
duced'into time, is 2h. 20m, 40 ſec. and ſhews how 
fon ng after 6 in the Morning it is, e're the Sun be due 
Eaſt, and how long nary: 6 in the Evening the dum 
comes to the Weſt. 
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; h. 4 ” 
Wherefore to go Deg. or 6 00 Oo 

Add the Time above 1 = 2 :9 40 
| : Diem — 
Sum is che time on due Faſt, Morne 8 29 40 
Again, „ 

From 90 Degrees, 1 6 00 '00 

SYS the ſaid Time 85 T0 9 40 

Remains the time © is due Welt in 2+, 
e Afternoon. Rn £5 zo 10 


Note, If the Latitude 451 Declination given, pad Fes: - 
one North ; and the other South, the Sun would be 
ander ih MIOLIIOD 3 and the Queſtion of no 1 885 
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2 ', PB @ a. = xbe- Ke 
The Sun Eaſt, the Latitude, (23% 32 No.) and Sund 


Altitude (43% :19) A. M.) given; to find his Declinati⸗ 
on and the Hour of the Day. 1 7 Aae | y 8 | 


Projection. (In the aforefaid Scheme.) N 

1. P. P. Q. and Lat. Set off alſo the Equinoctiai 

drawn. | i . 
2. Make Y the O's Altitude from the Half 


Tangents, and through the Points N, V, and 8, deſeribe 


the Meridian Nn 8, which cuts the Equinoctial in the 
Point » at Right Angles, and conſtitutes the Triangle 
VV. as bofore; in which you have given the Angle 
Vyu the Latitude, and VV the Altitude, to find V the 
©'s Declination, and Yun the Hour from. 
- Proportions, by Caſe 1, and 10, of Right-angled Sohe- 
rick Triangles. EY 2 3g F dont | 
=> a B. 8. O Alt. . 8. Lat. S. QODerl. 
—S. go deg —S. 43 deg. 19 m. —8. 35 deg. 32 m.—S. 23 


© 
9 


when E. 


—T. 46 deg. 41 m.—S. 90 deg.—8. 54 deg. 28 m. — 1. 
37 deg. 30 m.— or 2h. 29 40% e 


p R OB. XX. 


The Sun Weſt, the Latitude (35 deg. 32 m. North,) 


and Hour of the day (Ch. 29 40“ P. M. or 37 deg. zo m. 
from 6.) given; to find his Altitude and Declination? 


| Projection (in the ſame Scheme.) 8 
P. C. Q. Latitude ſet off, and Equinodtial drawn, as be- 
fore, make Yun = Half Tangent of 37 deg. 30 m. and 


through the Points Nu S dejcribe the Meridian, as in 


the laſt Problem, Vg Alt. anden V the Declination, 

are found by Cate 9, and 4, of Right. angled Spherick Tri- 

angles. 3 — e 2 55 
| PROPORTIONS 9 ay 

1. A: T. Hour. R: : S. C. Lat... T. C. O Altit. when 

r. 37 deg, 30 m.—8. 90 deg, — S. 54 deg. 28 m.— x. 


46 deg. 41! m. 5 


28 


Fl — K 4 
Bo A. 
4. 0 


| Praflica — e 1 $5 


2. 45 1. C. Lats. RE: S. Hour. 7. O Decl. North. 
. 54 deg. 28 m.— 8. 9⁰ . 37 deg. 30 m.—. 
{B+ 4 n 1 5 


p ROB. XXI. 

The © Eat, bis Declination (a; deg. 30 m. North) 
and Altitude (43 deg. 19 m. A. M.) given ; 3 to find che 
| ans and Hour of the days 


Projefiiom (See the foregoing 8 


P. c Q. And noted with N ** the Axis, and YO 


„ Equinoctial. 


2. Deſcribe the Parallel of Decking (66 deg. ze me) 5% 


aden from N the North pole, as before taught. 


Wich the Half Tangenc of ©'s Altitude = 43 deg. 


ps and one Foot in Y, with the other croſs the Fa- 
rallel of Declination in V. 


4. Through V, and the Center * 1 the prime Ver- 


tient Zyn, and at Right Angles to ir, the Horizon Hy 
O. Laſtly, through . Points N, V, "and S, deſdribe the 
Meridian Circle N as before ; ſo mal! VV be the 
Triangle. y V=@ Alt. and » V==© Declin given, to 
find the Angle Vo», and Baſe Yu, by Cale 2, and 7 of 
5 8 -anglsd Spherick Triangles, i. e. 
A. S. O Alt. R:: S. G Decl. 8. Lat. North. 

5 hart ol deg. 19 Ms. 90 deg.— 8. 23 deg. 30 m — $, 
35 deg. 32 m. 

932 / S. C. O bed. Be, 8. Co © Alx. S. C. Hour "PO 
6, A.M. 
TP 5 66 deg 30 m.—S. 90 geg. 8. 1 deg. 41 m. — S. 
52 deg. 30 m, Comp. is 37 deg. 30 m. or h. 29 40. 


p ROB. XXII. 


; "The © Weſt, his Declination (23 deg. 30 m. N.) and 
Hour of the day (ih. 30“ 20”, or 2h: 29 40 from 6= 37 
| ys 3 5 given to find the Latitude, and © 5 alti- 
rude | 


Projefien. Ape Q. and noted as before, with the Axis 


Nys, and Equinoctial ZEV Q, make Y = = Half Tan- 
gent 37 deg. zo m. and through the Foints NAS draw 
the Meridian Nu 8, as before. 

28. Deſcribe from N the Parallel of Declination, as in 
the laſt Problem, which cuts the Meridian laſt drawn in 
V. Laſtly, through V, and the Center Y, dravz the 
Form Vertical 9 and at Right Angles thereto, the 

orizon ES 
5 ; \* 


156 The Dotirine of the Sphere : Or, 


In the Triangle VaVis given Y = Baſe, and nV per- 
pend. to find the Angle VVn the. Latitude, and VV the 
O's Altitude, by Caſe 6, and 8, of Right-angled Spherick 


— 
- 8 - 
* - 
— r 5 E 
* . * 


„ 


Triangles; that is, 


1. 1 F. © Decl. RR: 33 8. Hour: „T. C. Lat. North. 


—＋.x 230 30 —8. 908. 37? 30 — T. 54 28˙%é.̃ Comp. 


E 35 32. 
P.M. 


$:909—S. 662 30 9 $20 02. e comp. is a 


43* 19. 
P R OB. XXII. 


The Sun Eaſt, his Altitude (43 dog. 10 5 A. M.) and 


Hour of the Day, as before (2h. 29 om Ch. = 37 


degs 30 m.) given; to find the Latitude, and © 5 Becli- 8 
nation ? 

' ProjeFion. P. C. Q. With the Axis NYS. and Equi- ; 
noctial Æ VN make Vn = 37 deg. 30 m. from the Half 


Tangents, and deſcribe the Meridien NyS. 


2. With the Half Tang gent of 43 45 19 m. and As 6 
Foot in the Center 1 5 the other croſs the Meridi- 
Ys 


an Nu S in V. Laſtly, through V, and y the Center, 
draw the prime Vertical ZV Pn, "and at Right Angles 
to it, the Horizon Hy O; then in the Triangle eV. is 
given the Hypothenuſe VV =Altit. 43 deg. 19 m. and 
Baſe yn= Hour from 6; to find the Angle at the Baſe 
Vyn=Latit, and Pepend. V= @©'s Declination, by 


Caſe 13, and 7, of. Right-angled Spherick Triangles, Pro · 


portions are, 
1. A. B. T. Hour: . 1. C. O Alt. S. c. Lat. North. 
— 90 deg. T. 37 deg. 30 m. r. C. 46 deg. 41 m 
— . 54 deg» 28 m. Comp. is 35 deg- 32m. = * 
2. A. S. C. Hour: B: : S. C. Alt. . S. CO Derlin. 


—. 52 deg. 30 m m—=90 deg. S. 46 deg. 41 m. 
— 8. 66 deg. 30 m. Comp. is 23 deg. 30 m. 


Note, In the three laſt Problems the Latirude may be 
either North or South, and truly anſwer” 22 Queſti- 
Ons. | 


+ PROS NEI: 
The O1 in the Equator, or EquinoBtial, the Latitude 


of a Place, and the Altitude given; to find the N 


and Hour of the Day? 
— E * p 


N.. 


2. As RR. S. C. © Decl. . 8. C. Hour · S. C. O Altit. 


. 
nn 1 m4 PORT 


4 ; * Z . $ i 
- . 
AK 


g  Pratiical 


Aſtronomy, 157 


N.. When the © hath no declination, he is then ſaid 
to be in the Equator, which is twice in a Year, viz. a- 


bout the ↄth of March, and 
Example. The Oy 


the 12th of September. 
de  - 35*32'North. _ 
ltitude 43 19 A.M:or Morn. 


of the Schemite 8 


> the Right-angled Spherical Triangle «B® is to be 


. - "Explanation 
%% 
1. YBO the Right 


Angle. 8 
2. The Angle BY © 
Comp. Latitude. 

3 The Hypothenuſe 
5 PO the Hour from 6. 
© 4. The Perpendicu-.; 
lar B© the Sun's Alti- 

tude. 5 
F. The Baſe y the 
Sun's Azimuth from 
the Eaft or Weſt; but, 
6. BH his Azimuth 


atitude; but from the N 


: Frou the South in Nth. 


orth in South Latitude Eaſter- 


Iy in the Forenoon, and Weſterly in the Afternoon. 


"£51 Projection Stercographical, 8 
I. P. C. Q. Make Z the Zenith, the Nadir, HY O 
the Horizon. 2. Set off the Lat. ON==35 deg. 32 m. and 


at Right Angles theretq the Equinoctial EVT Q. 3. De- 


ſcribé a Parallel to the Horizon at 46 deg. 41 m. (the 


Comp. Altitudes) diſtant 


from the Zenith Z (after the 


ſame manner as was directed to draw the Parallel of 


Declination in Prob. 3.) to cut the Equinoctial Ey'Q in 
O. Laſtly, through the Points Z © and z deſcribe the 


Azimmth- Circle Z@Brz, and tis done. e 
In the Right - angled Spherick Triangle 4 B© Right- 
angled at B, is given, the Angle BY @= Comp. Lat. 54 
deg. :8 m and ©'s Altitude B@==43 deg- 19 m. to find 
the Baſe yB= O Azim. and Hypoth. VO = Hour of 


the Day from 6-a-Clock, 


noQial; by Caſe 5, and 3, of Right-angled Spherick Tris 
ed : CD e 5 


when the O is in the Equi- 


2 — 2 


—— 


re A. 


. e III ˙ ͤ—ʃͤwöR on ner 


— — — 
- 
a 


E 


n 


3 DT 


x 58 5 The Doctrine of the 1 Th 


1 } 4. * „T. E. Com. Lat. 5 , Ty © Altit. 220 85 3 5 


from 6. 


— 5. 90 deg .. 35 deg. 32 m. —.—9 deg · | 


19 Mm... 41 deg, 20 m.. 


2. As S. of Com. Latit. R: 8.0 Alc: ig: Hour 7 


From 6. 

— 4 — deg. 5 .— dep. —S 4 43 deg. 1 
m. 8. 49 geh. 44 m. Comp. 40 deg, 16 m. from Noon: 
Or, zh 41 4“ fro 

Morning. 

In the aboveſald Triangle TD; we ſhall reſolve five 
more problems, vx. 


RO B. xxv⸗ : 


- The O in * Equinox, his Ach from the Faſt 
(42 deg. 20 m) and Altitude 43 deg. 19 m. A. M.) nie 


en; to find the Latitude and hour of the Day ? 
| prejection (as in the foregoing Scheme.) 


1. P.C-Q, And noted with Z, a, and HO; -alfo - 
Parallel of 43 deg» 19 m. Altitude drawn as in the laſt 


Problem. Then, 3 


2. Make PB = 4a deg. 20 m. (@'s Azimuth) from | 


the half Tangents, and through the Points Z, B, and , 


deſcribe the Azimuth- Circle ZBn, which cuts the Pa- 


rallel of Altitude in O. 


Laſtly, through O and 7 the Center, draw the Equi- | 
noctial EOYQ, and at Right Angles rhereto-the Axis 
Nys, and it's done. Then in the Triangle JBO is giy- 


en the Baſe 7 B=42 deg. 20 m. and Perpendicular B 


==43 deg. 19 m. given, to find the Angle at the Baſe 5 
OS = Comp. Lat, and Hypothenuſe y O, the Hour 
from 6, by Caſe 6, and 8, of en Spherick Iri- 


anglos, i.. e. 
1. 4 J. G Alt. :: S. © Aitim. -. XC; Comp. Lat. 
1. e. the Lat. North. 


. 43 deg. 19 m.—8 oo deg, —S. 42 deg. 20 m. | 


T. 35 deg- 32 m. 


2. 4 B. 8. C. © Alt.: eee -8.C. Hour | 


from 6. 
— 8. 90 deg —8. 46 deg. 41 MN. n= S, 47 deg. 40 
m. S. 40 deg. 16 m. or 2h, 41 4 from Noon; or 
Sh. 18“ 56 in the Mornings 


8 


m Noon; z that 1 is, oh. 1856“ in the * 


4 FO PISS oY WY 


8 Prackicai  Atronomy, 1 


3 | 1 5 PRO B. XXVI. 8 0 8 
The Sun in the Equator his Azimuth (42 deg. 20 m) 
and Hour of the Day (from 6 a-Cleck A M. 2h. 18 56 
or 49 deg. 44 m.) given, to find the Latitude and ©'s 
Altitude. „ 8 
Proſection. B. C. & Make Y B= 42 deg. 20 m. from 
the half Tangents and deſcribe the Azimuth- Circle Z B n, 

as before. .. | | 5 
2. With the Half Tangent of 49 deg. 44 m. one foot 

in the Center Y croſs the Azimuth-Circle Z BM in O. 
Laſtly, through @ and y draw the Equinoctial E 4} Q 
er at Right Angles thereunto the Axis NVS; and it's 

ohe. „ | 2 7 

In the Triangle 7 B O is given the.Baſe, 7 B = 
42 deg. 21 m. and Hypoth. J O = 49 deg. 44 m. to 
find the Angle at the Baſe BY O; and Perp. By by 
Caſe 15, and 7, of Right- angled Spherick Triangles. 


1. A1 . TO Azimuth :: T. C. Hour S. C. 
Comp. Lat. : 6 7 oe | 
— 8. go deg, —— I. 42 deg. 20 m. T. 40 deg. 
16 m. - S, 35 deg. 32 m. the Lat, Ne. 

2. A0 N S. CO Azimuth +» R S. C. hour . S. C. O 
AA AA ( e | 
28. 47] deg. 40M, — 8. godeg. S. 40 deg. 
16 m. 8. 46 deg. 41 m. Comp. = 43 deg. 19 m. 


5 PR OB. XXVII. | 
The Sun in the Equator, the Hour of the Day from 6, 
A.M. 3h : 18“: 56. or (49 : 44) and his Altitude 
(43 : 19) given; to find the Latitude and Sun's 


Azimuth. 6 


Projection. (See the laſt Scheme.) 
P. C. Q. And Parallel of Altitude drawn ; 2. With the 

Half Tangents of the Hour from 6, 43:19“ one Foot 
in the Center Y, with the other cut the ſaid Parallel of 
Altitude in O, and draw the Equinoctial, and Axis and 
Azimuth Circle as directed in the laſt Problem; then in 
the Triangle Y BG is given the Hypoth. Y @ = 
49h : 44 and Perpendicular BC=4; : 19' to find 
the Angle at the Baſe BY ©=Comp, Lats and Paſe 7 B. 
by Cale 2, and 7, of Right. angled Spherick Triangle. 


I. Fs 


1 38 25 he Dockrin⸗ x the PPS y 125 


*. PIP T. C. Com. Lat.: * T. © Altit. S. Hour 
from 6. 5 

— 90 deg. — 35 deg; 32 m. —.— deg· : 
19 m.. 4: deg. 20 m. 5B. 

2. As S. of Com. Latit. => :5'© Altit. . 8. Hour 
ee, DRY deg 8. 43 deg. 19 | 
| — — eg. 32 m. — eg nm 0 S I £+ 

m. 8. 49 deg. 44 m. Comp. 40 deg. 16 m. +43 deg. 19 
Or, zh. 41' 4“ from Noon; that is, oh. 18“ 56" 1 in the | 
Morning. 

In the aboveſaid Triangle 730 We ſhall reſolve five 
more problems, Vie 


; ſake © in the Fe his Adi from the Eaſt 


(42 deg, 20 m) and Altitude {43 deg. 19 m. A. M.) nir 8 
en; to find the Latitude and hour of the Day? _ 


Projection (as in the foregoing Scheme.) 
1. P. C. Q. And noted with Z, », and HO; allo the 
Parallel of 43 deg» 19m. Altitude drawn as in the laſt 555 
Problem. Then, 5 
2. Make y B = 42 deg. 20 m. (O's Azimuth) rod 
the half Tangents, and through the Points Z, B, and u, 
deſcribe the Azimuth- Circle ZBn, which cuts the Fa- 
rallel of Altitude in O. : 
Laſtly, through O and y* the Center, draw the Equi- | 
noctial EOYQ, and at Right Angles thereto the Axis 
NVS, and it's done. Then in the Triangle J BO is giv- 
en the Baſe 4 B==42 deg. 20 m. and Perpendicular | B 
==43 deg. 19 m. given, to find the Angle at the Baſe B 
SS Comp. Lat, and Hypothenuſe y O, the Hour 
from 6, by Caſe 6, and 8, of Right-ongled Spherick Tris 
anglos, ie. 4 
1. Ar T. O Alt. N: : S. © Azims «. FC. Comp. Lat. 
i. e. the Lat. North. , 
2 1. 43 deg. 19 m. wake J, 90 deg, —S. 42 dep. 20 m. 
T. 35 deg- 32 m. 
2. 4 B.. S. C. © Alt.: S. C. ee 3 C. Hour 
from 6. 
— 8 90 deg.—8. 46 deg. 41m. 8. 47 deg. 40 
m. S. 40 deg. 16 m. or 2h. 41'4 from Noon; or 
Ph. 18“ 56 in the Morning. 


PROB. 


Prracbicat Airmmy . 159 


The Sun in the Equator his Azimuth (42 deg. 20m ) 
and Hour of the Day (from 6 a-Cleck A. M. 2h. 18 56 
or 49 deg 44 m.) given, to find the Latitude and ©'s 
Altitude. . a . | | 
Proſection. Þ. C. Q. Make Y B = 42 deg. 20 m. from 
the half Tangents and deſcribe the Azimuth-Circle ZBn, 
as be fore. 


2. With the Half Tangent of 49 deg. 44 m. one foot 
in the Center V croſs the Azimuth- Circle Z BM in O. 
Laſtly, through @ and Y draw the EquinoQial E + Q 

008 Right Angles thereunto the Axis N S; and it's 

oi... | nr DE 

In the Triangle 7 B O is given the.Baſe, y B = 
42 deg. 21 m. and Hypoth. 7 @ = 49 deg. 44m. to 
find che Angle at the Baſe BY O; and Perp. By by 
Caſe 15, and J, of Right. angled Spherick Triangles. | 


1. A N „ IT O Azimuth: T. C. Hour S. C. 
Comp Ut. 5 : 
— 8. 90 deg, —— T. 42 deg. 20 m. T. 430 deg. 
16 m. - 8. 35 deg. 32 m. the Lat, Ne. 

2. A. N S. CO Azimuth. R: S. C. hour . S. C. G 
Altitude. „ e 
28. 47 deg. 40 My — 8. godeg. — S. 40 deg. 
16 m. 8. 46 deg. 41 m. Comp. = 43 deg. 19 m. 


3 PR OB. XXVII. 
' The Sun in the Equator, the Hour of the Day from 6, 
A.M. 3h : 18“: 56. or (49 : 44) and his Altitude 
(43 : 19') given; to find the Latitude and Sun's 
Azimuth. ; > mY | 

Projection. (See the laſt Scheme.) 
P. C. Q. And Parallel of Altitude drawn; 2. With the 

HFalf Tangents of the Hour from 6, 43:19“ one Foot 

in the Center Y, with the other cut the ſaid Parallel of 
Altitude in O, and draw the Equinoctial, and Axis and 
Azimuth Circle as directed in the laſt Problem; then in 
the Triangle Y BO is given the Hypoth. Y @ = 
49h : 4 and Perpendicular B GS 43: 19“ to find 
the Angle at the Baſe BY @=Comp, Lat. and Paſe 7 B. 
by Cale 2, and 7, of Right-anzled Spherick Triangle. 


J. Ls 


ns | . Dos of the 2 0 0 


15 4s Ke Hour * TE 8 ©. Anise * ol the 

$4 44 $ 50? —s 54 : 425 Comp. is 5 
35} 32 the . FE 
. A. 8. C: © Alt. 0 : * 28. c. Hor = TY ' 8. C. © i 4 
' Azim- - 8 | = 5 

8. 46? : . ES 40 468. 
47 40 e, is dhe 20% We Sun's inet * | 
quired. 1 f 18 


5 4 
"oy g * * +. Wt ot * 
*. TRY DES s 7 
EI 
N 


ko XXVII. 


a 


The Sun "fo 1 Equinox, the Lat. TO! 0 Re K ) 
and Angle of the Sun's Poſition 7. & | the Angle the Azime 
Circle makes with the Equino&ial (53%::07) given, co 
Tok 15 Azimuth and * of the A kom who athtovog 

N . ' F th * . f 3 


bi e 33." 
2 4 ES 2 


eee, | Ses the laſt gebe DE: > Gt 

PC: Q 'The Latitude Set off N alſo the base 
drawn, as before. 

2. Deſccibe a parallel Circle, 53 deg. 07 m,. diſtant 
From N. the North Pole (after the ſame manner as Ws 
directed in prob. 5, foregoing, to deſeribe the Parallel 
of the O's Declination) this Parallel will eur the Horizon 
in the point Dp). 

3. Meaſure the Diſtance V P. on the half n 
and ſubtract it from go deg. and ſer off the half Tan- 
gent of the Remainder from to B. Laſtly, through 
the points Z B u, deſcribe the Azimurh-Circle 2 O B's, 
as before taught, and "twill form the Triangle F B , 
in which you have given the Angles BY © 54 44 g. 
28 m. and y OB 64 deg. 33 m. to find the Baſe B = 
O Azimuth YO Hypoth = Hour from G a- Clock; 
by Cafe 16. and 15, of Kat en, 8 Peng, 


7. e. 


1. Ar S. e kat * % & roßt. + 
23. . nd | 
8. 54 deg. 28 m. s. 90 deg. — 364%. 
53 m. — ©."47 deg. 40 m. Comp.. 42 deg. 20 m. 
A., F: TiC. Comp. Lat. 1 T. C. 2 © Polit. ws 
S. C. Hour from 6. | 
— 8. 50 Te 35 degs 32 . 16 deg; ſo | 
S. 40 deg. 16 m. or zh. ” from. Noon. wiz 
oh. 18: IP A. M. or Morning: - Is 5 

Ol. XXIK, 


* 


60%, 75? both ways; fam ie; 18 
the Center Vo 1 a 1 R 70 


5 tie ſeveral Azimuth- > 


- Prat? wind [Afr etiomy. 


p RO Be xXIX. 


jo Given the ſame things as in the laſt Prob. to and 


the Os Azimuth, and Altitude che © 1 in the 


_ EquinoQial, * y 
Projection. [The ſame as the laſt Prob. the Operation, 
© by Caſe 16. OL L046 N 14 2922088 þ 


F 


1. 4. S. Comp. Lat. oy 1 . 2 L © poſit. . 
S. C. O's Azimuth. 1 * VP 


be — 5. 54 deg. .28.m; 8 85 90 ad * 36 deg. 


53 m. 8. 47 deg. 30 m. Comp.= 42 deg. 29 m. 
1. 8 Comp. Lat. * * 70 Poſir. 8. C. O 
Altitude. CEE ori Oak) 


LES n Ss 54 deg. n 90 a 5 eee ; 


mags 46 — _ m Comp. *. 43 deg. 15 m. A 


cnc d To eie NN RAKE, eee 
oth a The ® ke Equator, the Lat. (35* 32 'North)\ "giv 
en; to find the ©)'s Azimuth and Altitude, and the 
. of his 15 CA ery hour of the Day and 
ight 


* Freren. P. C. Q. Ser off the Latirude, and draw 
the EquinaRtial, ay) be. 2 3. Fs 


fors directed. i dos e 
Divide the Son | . N LN? 

Qial i into Hours ; that F TA 

3s, ſer off the half Tan- | 

gent of 15%, 30% 45%! of if N Lat 


through each. of theſe _ 5 
Points, and the Zenitn N 
= and Nadir N, draw S / 1 2 


Circles, and tis done; Fin 5 


fo ſhall you have Five* 095%; FS: Lamar os. 
: Tridugles aboye the Horizon, 55 Eive below it, to Glee, | 
In each of which is given the Hypothenufe, or hour 
From 6.152.302, &. and the Angle at the Baſe EYH,or 
Oy (the Comp. Latitude) common to all the Triangles, 
to find the Baſes (the ©'s Azimath) and Perpendiculars, ö 
(the ©'s Altitude above, or Depreſſion below the Horizon 


HO, by aig *0 and 1, of RN VERS gar: ah” aac 
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L 0 B. XXXI. . | 
The © in che Equator, the Latitude (35 00' North) 
given, to find the ©'s Altitude, and the Quantity he is 


depreſs'd, the hour of the Day, and the ER. Wy, * 


15 degrees of his Azimuth from the Eaſt or 
Proje ion. (See the laſt Scheme.) „ 


I. | p. c. q. Late ſet off, Equinoctial dra un as before. 


Then 2. Set off the half Tangent of 159, 300, 435, 6 


759, from the Center V both ways upon the Horizon, and 
Araw the Azimuth-Circles from Z through each of the 
aid Diviſions; and then in the ſeveral 7r:axgler are gi- 
ven the Baſes 255 309, 45. Ge. from 5 and the Angle 
at the Baſe, the Comp. Latitude, to find the Perpendicu- 
lars, i» e. the feveral Akirudes or Depreſſions, alſo the 
Hypothenuſes, which are the ſeveral hours of the Day 
and Night, by Cale 4, and 9, of Right-angled Spb:rick Tri- 
eagles. 9 JJ) of I RARER £4.05 
OS, PRO B. XXXIL Ye a 
The © in the Equator, the Latitude (25 deg, 22 m. 
North) pms to find his Azimuth, and the hour of the 
Day and Night for Very 16 Degr. of Altitude. and De. 
prefſion. b F 


Pads Pra ection and Solution, . 
Here ate the Latitude and Altitude given, viz (the 


hs hut WW" red ba At ” 
BY l A a * . » —— 
, 7 þ n I 
» : * 5 
! 7 N 
4 4 # 5 f 
* 7 
» 


x62 Tue Doffrine of the Sphere: Or, 


| Perpeudiculars Io?, 209, 30, 409, 50%, 60?, 30%, 899, and 


Angle at the Baſe ;) for which ſee Prob. 24, foregoing. 


7 ROB. . ĩ - -- 

The O in the Equator, his Azimuth (N. z 30 W. 
and S. 27 30 E.) given. I demand the hour of the Day 
and Night, with the ©'s Altitude and Depreſſion, in the 


following Latitudes, both in the North and South He- 


miſpheres, viz. 10%, 20, 300, 400, 80% 60% 70, 809. 


ere are the ſeveral Angles at the Baſe, and the Baſe - 


:alſo given, to find the ſeveral Hyporhenuſes and Perpen- 
diculars. For Projection and Solution of which fee 


Caſe 9, and 4, of Right-avgled Spherick Triangles, -—- 
FO COR } fs QI, 
The © inthe Equator, his Azimuth North 30 degr- 

Eaſt, and South 40 degr. Weſt, I demand the ſeveral 

Parallels of Latitude at every 10 Degrees of . 


, * 


ogg above and dels the Horizon; wick t che | 
n Day and Night in each Latitude? 
thats Swen the Baſes, and Teveral 4. ee 5 
or "Her reg 10%, 20% 30%, 40“, 58 
Fuad che ſeveral Angle at the ate, and ice H Teide 
> * for which ſee Caſe 6, and 8, of Wen 2 Sphetith- 
Tc: Ps 17, foregoioge 3 f 
5 _ 4, wy O B. (KEN, - 4 a x 
he Sati't the udtor, his Azimurk, 6 deg, E. 
AM: and feder W. F. M, given. EE 
ſeveral Laätitudes, and „Altitude, rbe Quit 
tiry be is preßt undet the Horizon, for every F6 Mi- 
nutes of time (or 14 ere ftoni the Equator te thy 
Poles of the World ? 
Here are Heng oy 0 and the ſeverallyporhenuſes 


1 is 75 11 A. 5 
WS 4.3 * 1 


ze 14% 2 and 84,) to find the An- 
I es at the Baff $94.7 Kverat Part endiculats, Which 
may be ſofved. by Lat 2, and 7, of NA. angle Spbetich 
Wines CPE Ex 7 | 

7 55 "BR O B. XXVII. 


The RW in 05 Equator, in the North Heeailp 525 : 

the Sun's Azimuth 45 Degrees, and the Angle of he ©'s 

Poſition 58 degrees, 30 min. 1 0 to find the n | 
©'s Altitude, and hour of the Day? : 


ProjeFion F. C. Q . Make 34 B=Sun's due 
45 deg from the 

half Tangents; 
and through the 

Points Z, B, and 

u, deſcribe the | 

Azimuth Circle £ 
H 


ZBn. p 
2. Make yP- 
= Comp. JB 


the O's Azim. 
(in this Caſe 45 
deg.) from the 
half Tangents 2 
o ſhall Þ be the VVV : 
Pole of the Ob- / 5 bi . 85 
lique Circle Z Bu. ; 

3. Lay a Ruler over Z and v. to cut «ae primitive 


Circle j p. 7 985 1 
"ARE 11 x h L 2 4. Set 


EEE 


. 


+ 


164 5 be Doftrine of the oberg: or, 


e 
" 1. Set off the Ch d, of 58 deg. 30 m. om 
7 from p to 8 EY 1 1 5 gi nds an 
Arey the prick. d Lines ZV, and Z wy, co cut t 
neal + 4 HO in and ). T hen 0 on, half 5 Di 
ance V, as at C as 4 Late deſcribe we. C3 Circle 2 


JL, which cuts the primitive i in N. che Teint repre Gag : 


ing the North pole. 
Laſtly, Draw the Axis N YS, and at Right Angles to 
5 a Equinoktiab EQ, and it will form the Triangle 
in Whieh is given the Baſe, YB 45 deg and An- 
Wis at the Perpendicular BOY 58 deg. 305 m. to find the 


ngle at the Baſs BY© = Com ehr Late 1955 Fs 
the Sun's Altitude, and Hypothenu 
f 7 the Day from 6, by Caſe 157 Fs a 
. 4 e 22 
r ROB. n qt 


0 Sag! in the Equingctial, the Lacjtite 4 5d deg · 10 


#, No oft, "oh. an q Sun's Ang le of Poſition $1 deg 19 1 
1 . is Azimuth, "Altitude, and ich hour of the 
a 


For projection, ſeg Prob. 28, foregging, and its Solu- 


$ Lie is by Cale, 16, and. Is, of Right-apgſed; A Tri- 
Wo A 1. 5 ; 2 1 

: 2 Ws i den OS 59134 7 + 1136 mA EH» 2 
TOELE &.. 3:4: R O B. XXXVIII. n 


The 2 in the Equator, the hour of the Day 9 he's 
(or zh. T =52.deg. zom. from 6); and rhe. An- 
5s the Sun's poſition (61 deg. 58 ys find 

e Latitude, Sun's 2 an Azim 
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: » * +4 ws Fes | 4 -Y * 1 
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* - LEED 4a 1 12 * e $5 3 9 93 7 
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1 : * i; 4% , 
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5 Triangle, j in which are given, the 


Ty 
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p R O 7 E 'S TI G N. 
| Wh „ 
2? wh 9 "a Make YO: = half Tage, hour Tagen 77 


am—_— 


$3 deg. 30 8 and 8 i: M8 D | 1 * b 
= to its ompl lement „5 - 7 1 
(or pole) 379 30 from _} EN 


the ſaid half Tangents; 
and thro' Np S draw 
an Oblique (or Meri- 
dian) Circle N S. 
2. Since the Angle of 
the, Poſition muſt -be di- 
ant from the Pole of 
the Right Circle (or E- 
quinoctial)that is, from 72 ROS 
Nor 8 61 38, therefore . n. : 2 
for off the Chord of 61? ; Q ; 
58' from Nto m, and from E draw the prick d Line mE, 
to cut the Oblique (or Meridian) Circle, 8% N in P. 
So 10) Ci be the Pole of the Required Oblique (or Azi- 
muth) Circle. 
= Through Þ and Y the Center, draw the Horizon- 
tal Line H VO, and at Right Angles thereto the prima 
Vertical Z Vu. | 5 
Laſtly, Through the Poines 7, ©, and u, deſcribe the- 
Azimuth-Circle Z Bu; fo ſhall Wi be the required. 
Ypothenuſe T 
52 30% and Angle at the Perpendicular YOB —61-58 7 
to find, tlie Angle SVB S Comp. Lade Perpendicus. 
lar BO = $un's Altitude, and the Baſe VB = Sun's A- 
| Zimuth, by 9 14, 9, ang f, of Right: Angled Spherigal,, 
| Triangle: | 


1 


be Sun in the Equator, his Altitude 0 3800 1 M. an 
the Sun's Angle of Poſition, (58 30') given; to find 55 
e his Azimyth, and hour 97 che Day? e nts 


N 
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: kids & Van %L id 
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„„ — ECTTTE TUM: 


taught. of N 02ak; 
3, From the Point, where the Parellel. of Aftitude 
£2 7 cars theprimityg Thr 


Hemer T draw 4 Pit. 
meter , and croſs it 


45505 Angles with 
the Diameter oe. 
1 oficion' 58 30, and 
raw the Line gr, cut- 


ring che former Diame- 


ter ot in &. 


. 4, and draw the 

PG ĩ ͤ TITS T's 7. 6 
cut the Horizon HO in y;. and draw z) 7. 
5. Make » # equal to H r, and draw the Line Z z n. 


6, Thro the three points Z z u draw the Oblique or 
r Z 2 u, to cut ihe parallel of Altitude in 


7, Thro' Vthe Center, and ©, draw the Equinodtial 
EOYO ; and at Right Angles thefeto, the Axis SVN; 
ſo ſhall J ZO be the Triangle to be ſolved; in which is 

iven the Perpend. = ©'s Alt. 389, and Angle at the 
Angle at the Baſe OY R=Comp. Lat. 
Sun's Azimuth, and the Hypoch T© = uhovur from 6, 
py Caſe 11, 4, and 9, of Right-anz'ed Spherick Triangles, © 


BE V7 : 
The Sun's Declination (15% 10' North) and the Angle 
of the Sun's Meridian with the Horizon (54 13) at his 
Riſing, given; to find the Latitude, Amplitude, and the 


time of the Sun's riſing and ſetting, with the Length c 
the Day and Night. WY = 8 „ — 


No- 


\P.C.Q. 1, Draw the Parallel of Al;icude, as before 
F Ain „ . 37 nn * 


cle, as at C, thfo' the 
I, Make 57 equal en 


4, Thro' the points 


aid Perpendicular = Angle poſit, 58 Jo, to find the 
the Baſe PZ= 


+ 


* * 5 N * IN 6 ths 4 
E 4 I '* , 
; 
7 ; 2 
- 


Practical Aftronomy, © 167 
nne, SETS 
P. C. O. 1, Make © N= Compe of the Deelination 
. 44” 50 from the Chords, . Ht Q e 1 


* * 


draw the Axis from N 
chro' the Center to 8, 
and croſs it with the E- 
Paget EQ at Right 

ngles thereto. © - 

24. At © the Interſe 
Aion of the Meridian, | | 
or primitive Circle I "4-4; 
make an Angle of 4% — 
13, by drawing the Ob- 1 5 
6 E pL 
and in the Pole there- 

of (by Prob. 2, Caſe H £ 
and Prob. 1, of Ster- 

graphick Problems) as P. 

3. Thro' the Points 
N, v, and 58, deſcribe ' 
the Oblique Cirele (or | — — 
Meridian) NBFHS. So * 

ſhall p be the pole there · TE | | 
of,, and it cuts the former Oblique Circle HBO in Bat 

Right Angles. Then in the Right-angled Spherick Tri- 

angle ON is given the Hyporhenuſe ON, the Comp. . 

Sun's Declination 74 50, and the Angle at the Baſe BO 

N (the Angle of the Sun's Meridian with the ' Horizon; 

to find the Perpendicular BN, the Latitude, the Baſe © 

B Amplitude and Angle at the Perpendicular BN O 

hour from Noon, by Caſe 1, 20, and 14, of Right-anzled 

Spherick Triangles. Fi | 

Lat. is 51? 3o', Sun's Amplitude from the South 659 6. 

and the hour from 6, 199 37, or in TORY the 19' 48”. 


Then from | — — 6 00 00 
Remains the time of Sun-rifing | 7 4 40 18 
And added, is time of Sun-ſetting 1 19 46 
Doble time of Sus · ſetting gives the L | 
Length of the wy. - ; 810 39 36 


Os Double time of Sun-riſi ives the | 
Length of the Night wy wr 
ParT DJ. „ FROB. 


the Sphere: Or, 
„„ RON UME . ; 
| — The:Sun's Amplitude (25 49 North) and the Angle of 
it ehe Sun's Meridian with the Horizon (53 19) given; vo 
find the Latitude ind Declination; alſo the time of Suns. 
riſing and ſetting, with the Length of the Day and 
Night, 7 Ws | 9418 N ö 5 55 27 +} 24 av Mb 
1. D. C. c, Make the Angle EON ==(54 13, as dis. 
rected in the laſt Problem, and find the Pole of the Ob- 
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lique Gircle; i. e. at p. VE 
2. Lay'off 25 49 from the Chords from O tod; and 
laying a Ruler over 4 and P, twill cut the Oblique Cir» 
cle HBO in B. 5 FCC 
3. Meaſure « Þ on the half Tangents, which you will 
find to bes 5 deg, which taken from 180 dep. 'reſts 125 
. deg. Set off the half Tangent 125 Jeg. from 3, the 
Center, to Q on the Line x J produced for a third 
F FEA , IE Ae AT day 
3. Through the three points p, B, and Q draw the 
Oblique Circle (or Meridian) NBS, and it will form the 
Triangle ©BN ; in which are given, the Baſe OB 25 
49', the Sun's. Amplitude, and Angle at the Baſe BON 
54 deg. the Angle of thr Sun's Meridian with! the « Hori- 
gon] to find the Perpendicular BN==Lat: ON, the Hypo- 
thenuſe=.Co. Declin. and the Angle at the ferpendicu- 
lar BN OD hour from Noon, by Caſe 4, 9, and 11, of 


% * 


r — the ee 


r nit oo nn ones gt PIO. wee", 
* 4 
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R:ght- angled. Spherleſ Triangle 
In ths foregoing Triangle BN, may three Problems 
more be ſolved, which 1 leave to the Induſtry of the 

bs 8 Is v3 . FC 8 7 
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P — — * 
her ey, * TER Ay" 2 
— as n 
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young Student. ALE DO 
Woe 3x YN þT5 3 . 


0 RU YOU Timon: oct 
In any Latitude from the polar Circles, to the Poles of 
the World (i. e. from the Latitude 66 30%, to Latitude 90 


deg ) to find how many days they have the Sun viſible 
above the Horizon, and how many days Obſcurity. 

Example. I demand, how many days of the Year have 3 
tliey the Sun viſible above the Horizon; and how many 1 
days Obſcurity, in the Latitude af 75 30. North or South? 

| 1 

\ 5 i 

= , | ( 
3 =. 

fs Pg 0+ ſe 


ad — af Are x 


PRO 17 C 1 . A, 
N. nt OP Aa da STR. 


us ahe lai ofthe Seien, 
an get: ;aC(] nor 4 4 


1. Make the Ar A ple BY Gar fle erer 


ate n A mm 5 de 24 7310 * ic tO, 


Peclina bo 5 55 tilt“ 30; val 21 27 Vatan v, Od 


g- (by 24 na een 53 a 
"this „ Ig 7 757 70 12 * 7 cr 
e Girets . 


. N *% * ro. 
"+ 89 > a 8:4, 3p . 8 
* * o pf » q 3 4 . 9 4 C 5 
, ' $+% *:4 % S + WE . 2 
8 4 4 Y w 
+ * A Pd * * 
„ — 5 , £% * 1 Fx 1 : '# 4 * wack 
4 # ? py "* 33% Eo 
he * | 4 E 5 o * I 4 4 2 


q 732 Wich th 4 x 24i +a; +4 g Tt 
half de of auf ee een e 
* 30:deferibs c, T r JIE 
the Pacalle)- ie ü igen 
ä the Primitive, ein bah d olds 
as BY, co c= x Di 00 be nd pe WAS 12 
290 the former / ON... 
Oblique Circle | V 
in the Point 3 ae N 
F 2M] e 
2 3. Thro'. the FFC 
Center p, the 5 —＋ . 
Pole, and the. „ 1 „„ 
Points, & and 


Ph, both ſides, draw the M ridjans or Rig gbt Cireles 
27 and continue them both ways belo 5 to O an 
you have tuo Right-angled Triingles B 
* Bo! 502 within the Plain of Th 'Projetibn, and 
two rg e BSO Yom) * * ve 5 5 either 
which you have given the ngle at the ale BY.O 
ng Ob qu pity. of 15 Edlipttes, or Sun's reateſt Dl 
ation) 23? 30% to find the Baſes VB. and SB, that if, 
the Sine- omplement of half the Viſibility, or Sine- 
Complement of half the Obſcurity, counting for every 
Degree a natural Day. Thes Sojugion 7 Caſe 4, of 
e eee 
4, Oecl. : 5 0 it. « 
half Vick Br} pen 
—8. 90.—T. C BY v cc 30'—T: BO 149 332 . C. 
36 3%. Complement to 905 is 539.30'.; which doub- 
led, is 107 Days, they haye'the Sun Night and Day Vi- 
ſible above the Horizon, and the ſame number of Da 
Obſcurity ; and 107 days doubled, is 214 days; which 
taken from 365 days, remain 151 days, thar the Sun ri. 
ſes and ſers before ane after my a Viſibiliry, 
| _ Allo 


5 ; 


- 9 | 4 : . x 1 
a 4 * * 
1 hy "2 ©. 5 


A 775 aeg. 50 m from 90 deg, reſts 24 deg . 30 m. for 
the Suns Declination, uf pe. hon to * ral rich, 
and 4p? che 32, Including juſt 197 Days Alſo, 
pit 1. In the Lat. of Haldett-Head-Land in 
Gree#lond, which is about 79 deg. 54 m. Ne, I demand 
how many Days have they the Sun conftantly Viſible 
above the Horizon, and how many Days of Obfeurity or 
wation of the Sun's light may they have in the Re vo- 
. a Year EO 2M Ml eo IN * CUE 38S. 
Here are the ſame Data, and Queſts os in the laſt 
Prob, thereſore is left for the Learner's Exerciſe, © | 
. At the Poles of the World, or Lat. of 90 deg. 
the Sun is one Half the Year above, and "tother half 
the bejow Horizon,fo that there is bur one Day and one 
Night in the Space of a Year ; for while the Sun is in 
the Northern Signs, tis Continual Day at the North 
Pole, and when he is in the Southern, Continual Night, 
and contrary at the South Pole. „„ "OUT. 1770 
„Ro, Coho 2d 
The Saus Place or Longitude given, to find in what 
Latitude the Sun will be ſeen ſome Days Viſtble above 
1 EXAMPLE. Ar bog”. 


Ic the Sun de 4 deg. 15 m. in J, L demand in what 
Latieude the Sun will be Viſible conſtantly above the 
Horizon, as alfo the Number of Days of Illumination 
| (See thefaft Scheme). 
Here is given the Angle BY© 23 deg. 30 m. and 


the Sun's Longitude from V 30 deg. deg. . 
1 © ro find the Baſe 4 B and Perpend. B 5, by ele : 
16, and f, of Right- angled Spherick Triangles. | 3 ' 

i MED © + (Ab © EE Wo. 

The Suns Declination Given, to find the Latitude that | 
the Sun will be fome days conſtantly viſible above the 4 
Horizon? _ Be 1 „ t 

MMC, XXAMPLB 8 Dl 

Ler the Sun's Declination be 10 deg. 30 m. No. 1 x 
Demand the Latitude, and Number of Days, he will te 

Conſtantly appear above the Horizon, in that Latitude; tl 
alſo the Days he will riſe, and ſer, and how many Days A 


of Privstion, of the Suns Appearance? 


1 3 . * FF N 2 * * 4 N 2 ** ; 5 4 ” ; 2 an v4 * * * TY 
* N 2 - 
* 28 * 3 L 7 * y 
* Nt a. 200 Payne: IR 2% Ib, 99S ge 
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* 5 4 k * ; 1 1 . 4 : 
e Wh ti 
dee the hem) 


I 8 
fe * 5 
HA 4 —_ - 


999 pe | 227 
1 


Fer Solution, See Fraß. 42. foregoing, Accounting here 


the Comp. of the Decline 7. e. 15 deg, 50 m. for the La- 
titude there. BETS, „ SE TEE. © 2 K | 


of 


e 
By the Number of Days the Sun is 

above the Horizon to find the Latitude of the 
and Sun's Declination. e HE. 
Eaampli. Admit the Sun be 1:8 Days conſtantly a- 


* 


Place,' Go. (See the laſt Scheme) .. ©: 
Here is given £*2'= 64 deg. the Comp, Baſe, or the 
Baſe Y B = 26? and (Sun's greateſt Dectinacian 23 deg. 
30 m.) the C. BY©23 deg. 30 m. at the Baſe to find the 
| 9 B© by Caſe 4th, of Right-angled Spberict 
Tyiangies. 8." X | 3 . 
And thus much may ſuffice. for the Application of a 
Right. angled Spherical Triangle. I proceed now 20 
Oblique-Spherical-Triangles applied in Aſtronomical 
Problems: And although we have ſhewn before the 
Solution of theſe Triangles, by dividing them into two 
Right, and ſolving, them by the Lord Napairs Pro- 
poſition; and alſo by Axioms for that purpoſe ; which 
Axioms are allo. plainly demonſtrated ;. Yer for the 
Learners benefit ſhall again repeat the ſaid Axioms, in 
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bove the Horizon; I demand the Latitude of the 


Order to the more expeditious Reſolving the following 


Aſtronomical Problem. 
Given Two 8 . 


ſides and an An- oh 
gle oppoſite to 

one of them; to. Þ*- 

find the Angle x 

oppoſise to the 1. 5 


$ 37 X 2. : 
> ORD 1 
1. In all Sphe- A " 4 WD 

rical Triangles, RJ. _ 
the Sines of the / | 
ſides are in di- 
rett Proportion, 
to the Sines ff | 
their Oppoſite M 35 
Angles, and contrary. That is, 
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1. 4. - de ya Bz gde BC » S. L K 
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hk 1555 2-J 8. B. ; 
18 5 2 9 8. 4. 

Fuze de 4 . 855 þ fg , Sd . 

2. Again; In alloþ the | Teiangles, The Sines 
HE Angl S 700 107 1 De 5 rig the Sines 
48 15 ofite. {i 3 hat. is,. nen "oY SOR, 
| rey! eilte, 421 : 7 14.8 
39. 4 SL 
A- fide BC 
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ſide BC. 5 os 


. 


3 As So fl 


FN 1 Sti 2 l Aide AE | 
1 4s Le: raf K:: 8. K gde BC. 


23” When No Opp oſite Ades nor Auges are give i 
neitller Two ſides, and ie ars Hog le.; neitk 


FR Angles and Sides betwixt them FF en, 50 
+ if * 4 W4izid 4 4 „ ; | "ET 2 ho 4 
| 4 X IOM. Bp! Gn inc monorit 


Having fopnd firſt, the 3 Angle 0 4 Ar. 1. . 
c 7 1. 4s S. Half Diffefenee ges (4B 


) | 
1s to 8. Half their Sum, PET: 
24 So is T. Half oy of. the 
e 4A and C.) : 
K 8 B x T the T. C. of Half the 33 
5 Angle (B.) 17 
2. Again having ound the” Oppo- 
ſite ſide AC by Ar, 1. part z. N | 
2. As S. Half Diff. ef the s B and 
NS. Jr 00 N po us Re 
So is T. Half iff. . 
7 5 ty; p, OS : 2 57 
7 7 the To Half the ſide." (ac) e FR 1 A 
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Ir to the S. C. of half their Diff. 
e, » T. C, of helf ths contained: 


ef IE t oe car 


oF 16 220 0 
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Ang I" and ſubtri em) log 40 dass 
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8 their diff ence; gg 
10375 T's 15 the contzine 48598. 
To T. half 882 of: che 4TH 


tio fdes. "Ba 4. 50 ms 128 
25 4. n. ke, r 
2. 44 S. C. FT of two Acts : 


gles, W 
+ $.C.. half cheir difference ; 5 * a 
is the T. vf! bälf th + comatnll A; 

295 the T. of half the Sum of the 
| org eg. two ſides. 2 
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AK 16 . 
hben the tree ſides are FIRE 5 15 ay ch 
4 78. che Fcodud of the euͥ%, aa te lng an args | 


| | * vired, Op Mat 1 ih 
\ e i 
Ne 22638 the FIOdudr of the Siner ney of 
NE N . alt 50 Shak of the three ſides, an 
17 differetice of the op} ofire hs 
| 5 4\ (to the Angle required) * tom 

A PB dalf Sum. 

Te the 3 of tlie e of the hatf Ag- 


# P 
required. 4 | 
2 — * ” * Nt ; Key 


"To the 3 e e, of * Sines . the 
ining fides, add the Sine of the half Sum, 40d 
e * of the oꝑpoſite:ſide from t Rag 4a : 


f hs E four 5 1s 
omplement of þ 0 397 e af ra” 


Sh GA oe fall 289 20 . el co: 154 WW £6 


AE ſhall be the ' difference of 


he. Se ts of the Baſe. The 
"9 cle Tout f ne Baſe the 


de on which the Perpend. falls 
* 15 to the Tangeat of the 8 rd | 


5 the other two ſides: ;. 
Y 5 * B So. iö the. e of the diff. of | 


BE - oſe ſides a 

K by 7 the Tang of the difference of a 
thie Segments of - chi. Bast. 
Or otherwiſe, becauſe the Halves: are in proportion as 
the Wholes, Therefore, : 23h 
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Ar Tang, "half the Baſe (= half AB 3. 
to Tang. half Sum of the ſides (= half Ac TBC 
Fs is Tang lialf diff. of the ſides (= half AC—BC, I 

To the Tang. half diff. of the Segments of the me 
; on AE.) 

Then half the Baſe added to half the dif of the 
ments gives the greater Baſe; and half che Baſe ma 
os by half tho giff. of. the Segments, gives. the.lefſer - 
' : Baſe in the two Ri ght · an led Triangles. ied Fe Sd 

255 Half ab Tha AE=AD; and baff AB—balf AB 
W Ry 


15 Then | 


or A Full Rn of 25 
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4h. 3 5'==482 1 che a _ — 
is Azimuth and Decl 


given; to! 


ricude er | 


PROJACT 7 mug 


1. Pc. . 3 Q | 
and Equinottial drawn ag 1 n b Eren and hace 
though the Center. 

2. Make the An 1 
NZ=48* 45 by £ rob. 2. 
Caſe 1. Stereograph, Prob. 

3. Draw a Parallel. ta 
the Horizon, 4648 2 H 
Comp. Alt) diſt. from 
Z the Zenith, as * St, 
to cut the Oblique Eu. SNL 
cle N s in . 0 | 

4. Thro' the Points 2 
© and u, deſcribe an Ob 
lique or nne 
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42 the e Oblique Pherick Tei FEY s who ms- 
8 I. ZN, the Comp. of the Latitude. A's | Nn 1% 
8; 28. the Complement of the Sun's Altime. 
:4-> Yi N®, his diſtance from the elevated Pe 
the Declinatiog, added to 90 ck 
an „ . of contrary 
Name (as here 

of the Peclinatian. one oa 


I. ©ZN, his Azimuth from the North = 
_ but Foo the . in TE 2 1 1. 


| 
[ 


"* 4 * * Cy 


„igt 10 ha x 21 71h ay 
E bas "The Opis, iy ae 14 þ nalu>ibaer 4 
* e nk e's 2. Hour: 8.0 Lat". | 
: is 2 O Poktidn® Nen ene ene e. 
41. S. ſide 2010 5 „ N04 45" bade 
S. L 59 o 0 . NO 399. „ „ 


A Fhen to che ide E N. 392 dg br! 1000 n 
Add then). S öde 7 S 0 
FO 214 bake) 72 1 
Sum ſides 8 „ © © | 

* 5 1 i | 
dix Half Sum- Ades £3 LF 53 7 _ 4 2 £3:5.J 4 
— et inn 


| Dif. ats — 10 19 wvuubd 
1 | 2 
mul; ; 


ain 2 


it Di. dares, , ie 


The Angles NZ . 5 14! F ni e 

The Angles NZ 48 4 e cio 5d: 
0 — 00 

Diff Angles , . Di rer ins pd & 


nr Diff. Angles = =: 5 . So ON Jt { 57 ol. 


Then by e je 1. . 
$7 3+ S Half Diff. ſides :. Shialf Sum, ſides © * Sit 
Dif. Angles . T. C. Half Conto Angle. CHE MANX as 

— Y. — * 09. — F. 53? : 59% — Tf 0,07 — T. 
51 0%. which: doubled, is 1020 f4 he OZ N, 
the, Azimurh. from the. Nertii häch ſubtratt from 
1800: 00', Remains 777 46, the Sun's Azimuth from 
the South; which turned into n Sr 18 


E b. S 
7 l Fi the South almoſt 98 i Wy 8. Tn M. 


wow 


* . 
* * w 
o 


r Ps. 8 — Vr EA ̃— Ag or 


— 40. 
— — 


- a — 
— 2 ge. ff 
[OK ON en. -. 
—— ries ——— * 
1 * 


2 om IE! 


- — — 
Sw” ons 
—_ 9 li A 
Le Et £ — 4 
8 "0 


— — 
— R 


5 . wor 
ia. ee cc . 


8 


fy 7 3 Y. 44 Mn 
mY 


r e er v3.07 n 
e 15 4 » By. Axiom 1... | Port "CI 8 
CS N S. fide * ©:3 28 7 N 2 ©. 5 5 8. 
fide NO. : 
* 8. Hour 48 45 . C. Ak. 406 30 44 8. in 
102 14 8. 3 me c 8 Sun's Declin. 
41 54 North. 41 122 100 AIR 


no-. u 1 { 


«kts 5 
Boe * * 


3 Fe Z - Fo 


ones 


of Declination; becauſe 


S. Pole, per 6g © 


ſe Prob. 4. Caſe 1. of Steresg. 


Azimuth-Circle 2 O. 
with the Secant of the 


30, to cut the 104 el 


from . 


* N LE wg) 
1 S 


— 


2 1 
57 2 


| 75 25 e 
Wh. N 


Fee ET 13 5 he a Nor) $ Sons Declinarion 6 
30 South) and Azimuth 130 30“ from the North) Ur- 
"as 0 fihd his Altitude, ind hour of the den, 


P ROPOAT ION... 100 
1. P. c. o. Last. ſet off, Aan d drums, as s formarly, 
2. Draw the Parallel 5 


> 


South 69? zo' from CY 


3. Make the 8 


Z N to 130? X30 {by 


Paob.) by drawing the 


Comp. thereof, i. e. 692 8 


of Declin. 1 in O. % 
4. Through N, . „ EN » 

8. draw the Meridian - 8 ee . 
Circle N Ds, and tie done: Then in 6s Oblia ue I 
angle ZON i is agg ny the ſide NZ, Comp. Lat. 5 255 
the Suns m the North Poledfide N©=t10 

and its 33 Angle OZN = 1300 20%, Sun's _- 
(to find the ſide 20 = d Alt. and ©NZ l 


4 ; * . 7 . 
. * wed # d/ N 4 


8 > tbe by FP „ „ 0 Cant 
12 | AS 8. © Dill. from Pole · s. © Azimuth © 2 8. of 
Comp. os 8. L Poſition. - + „ 
. 110 deg. 30 m.—8. 130 deg. 30 m. —S. 59 5 deg e 
S. 44 deg.: II m. 
Then 59% 09' added, 5 
CVVT 
XN e 
85 ; 169. 39 Sum ſides. — * ONS! 


8% 49 x Sum ade 86 worry] Angles. 
— — 
30 xr diff, ſides. 43 09 Lak. FE 
Pact 25. 10 2 diff, ſides. J 


— 


. „„ HR 2. By 


—— * if 


* 
” 5 4 | 
— ” — v . 0 oe a» * m as % KA 
Weave egg var NOWper 0 „„ * — a1 Be - — 
tr K __ l 
» KP = Ps. - ern: 
— - = 
l 2 2 * h 


0 tn wm * 
r FRI 
— — ? * 4 4% 2 
bw bn - ** 


_ - v . ES OT a 

n 
2 + TI IS 

— as ” s 0 SW Any 

3 5 a * 


n !.. "Y * 
ä * 

* c 
5 — Z 

| 4 


9 CY 4 5 9 R 1 * 9 ö 5 * * 2 . a 
it To PPP R n . r RRR 5 8 
N ; CFF ** P & * PF ᷣͤ K ˙ TN Ny I" SOR. 
* 5 4% 3.8 n * Y 7 a IS "x N I . 4 2 2 
%. The” 1 39 , 7 * : 1 . A „ INS og * 8 
. * ns oo \ . * 8 *. <3 x © * 9 ; An 3 15 7 
' 7 . ö * I = : 
: N 1 $ 
N o 


oy n. Doffrin of the Sphere % 5 c 


| By Axiom. 2. Part I. 5 
* 8. balf dick des . half 3 lides +:T. but 
dit. Angles., T. C. half Any N | 
2. 259 10'—s. 847 49 =o 75 r. 2 29 | doubs 
led is 48? 58", and reduced ro Time, is 3h. 15 52” from 
Noon, or 8b. 44 08” A.M. if the ene was taken in 


che Mornin . EOS 
8 * 8 1 Axiom Is 


As s. L. Poſit s. Comp. Lat.: 
Comp. Altitude. 5 | 
. 44 11—58.—8. 482 58'—S, 646 185 Comp. is ar? 
4a hs Sun's Atitude required: | etl | 


Ip PAOB, u. 

The Latitude (20 11 North) Sun's Declination (439 W 

30 South) and Hour of the Day (ↄh- 24 AM. or abe 36 

from Noon) given; Fog find ow Azimuth, 0 5 
3 con. =; 


7 


4 flows * 3. of 


* Y, 


. 10 04 E E 1 10 * | 
t: PC. a Latitude ſer off and is 0 
3 Lb. 36 reduced to time 
i A 2 dee | | 

; e a. Make che Angle o 

N ual co 399, as in 
A © the fir Problem hereof; 
- by drawing the Oblique 
Fro or Meridian N 
3 Draw the Parallel 
© Of Declination r 66 
,, 30 from the South Pole 
BS, to cut the former Me- 

ridian Circle in G. 

; 2 1 7 five 
and #, deſcribe 

the l Gt 205, and” tis done. Then in the 
Oblique Triangle NOT are given the two ſides NZ = 
69 49, NO=113® 30% C. e the Comp. Lat. and Sun's 
Dig. from the North Pole) to find the Angle, NZ & and 
OZ (the Sun's Axim. from the 8 and Angle of 

ofition by Ae 39. 


p o Fy 9 Mi #1 * ; 
* K * 4 7 * > ” 
” . 
* * 
: 
"\ 
8 1 
_ 3 
4 2% : 
, 7 
3 Bs 
\ EY 1 
? _— 
1 — tf 
- 
* * 
„ * 
- 
Fa 
— —————— 
—— — — — . 


„ 


„ bci * f 
. RE. +. / 2 
. * 8 5 


"PREP an arioNs | 
92 = . 9 305 a 1 
Sum . 8 2 19 Angle ING = = 39% 30! 
if ſides 3 43 41 Half che Angle 19 45 1 

— — | 22390 90 
kalk sum Hides 91. 3 . 

— — Come. Hut 2. 70 8 
Hut Dif ſides "Jt >, 15s 


1. 4 8 Half Sam fi des 8 Half Dit ſites 2 E 75 c. | - 
ts Cont. Angle. T „Diff. Angles Ts 
Fa 1 85 S. — 91? 39 — 21 50 — T. 70 TRY 
T. 46 O. 
2. A S. C. Half Sum fides. . 8. C Half Diff. ſides | 0 
: T. C. Half Cont. Angle T. Half: Sum Angles, 5 "3 
_ As 8. . ACE — 24y. SO | =_— 70 4 . Fl 
=—T. 87 03. 5 


1 $1 4 4 W. 
Ka . 1 — ak 7 
7 1 * 2 ; 4 4 2 
33 — : 2 — En. o | — * 
1 . "TE i Gt Trane — * 4 — - — L 
- KA wv r ——̃ — ey. = 
2 * — * 5 — - 4 * 
' 88 — Ne - . . . „ | 
_ 4 — * p -- — £ S J 8 : * 
8 . * * th $4 . * — po = 
* a 1 e 
— 


Dd N —— — = , 
Tt Ir metering ns 
— V * = = 4 5 * W 
E Sn 2 
* 8 * 4 E 
3 * 


- 
r 
* 


be 


Half zum Ls 87% %% 5 FIR / 
Then en) Half Dif. 5 46 1 V Fe: 

- Kava: TIE 04 get. 20 N 8 Sun's 
TE e —— Aim from the North 
| Diff, ii os "OY SOD the 
Angle of the Sup $ Foſition. 33 


— 


a 4 
WIS » + 4 ud 
. Ent Be TP 
n A 4 
STS 2 yoong 5 * . 
r 1 
S "IF" 6 * 1 TR . = 
* had OE F a l 
by 2 : 1 
ont = - _ \ — 


4 *s 


f 5 Aniom: . 
} 2 48 L Poke, 8. C. Lat. ; 23 8. Ian — 8. ei 
a ce 
1 Pt * 8. 69% 49 49 8 155 0 8. 392 30 — | 
4 8. 659 25 1 35 OA e 
x RA 5p R O Be... Iv. 7 3 Bros - : 9 a 
= The Lake (130 10' N) Sun's Azim: 120% 30 ' From the, : | 
- | North) and Hour of *. Day (ob 36 A. M. ar b. 45 


from Noon equal to 36 PI to 8 his ee bw 
a__ Altitude. | | 


3 T 
EY 2 5 a % ; 
+ * LEY 
3 2 
\ 5 * 4 : * g 
; * 
aw 
3 + * 1 9 3 1 
* 9 * 2. K ko; af a 947 $5, *% £52 _ > : 8 FO 7 
8 ; "Os. S 9 5 4 * 5 
{ : 2 * 5 1 * » 0 . 1 * 
($2: ) 8 | . 
I * * 1 ö - 4 hes, * 1 -- Mts « . ö 3 * > 
— 5 . b _ — ö fl 8 
. 0 ” | * 3 8 3 
. Parts PETIT |, WITTE 
1 — * 7 94 * 7 . * 
SIGs WF us * 7 * F Ro — 
3 8 Ee 
* % „ 
jw p | 4 - 
EY Gr * * * 
* - 
GY 
* 
Fl 


— — 
— 


— — 
2 * K 

. " - —— 
——O — — ee ears Km. vey Ng LIED oe” IS * 


Ane 4 


| 


e 
. 


3 
4 FG > TIA 4 


—ç—— gs — Px 


182 Ne bone 4a 1 did. 655 | | 8 : 


— 22 a” 


OT 
— 2 
— 
* 5 ">. 
3 - . 


Pu af 
33 
* 


e — — ee — 
nn . 
: 


1 * 


: . 


— 


ra 110 

1. C = Ser off, and  EquinoQial FRI 

| 2 2. Make the Angl 
= ONZ = 360 and Fowl 

* ©ZN= 120 30% b 

rawing the two Qbl. 
NN Circles, the Meridian 
N Os and Azimuth 
20e, to interſe& each 
other in O, and it's 
done. In the Triangle 
2 N is given, the two 
Angles 2 Oland SZN 

and ſide contained 2 
to find the other two 
ſides ON and 20 the 


Gans Diſt. Fa oh North pole and Comp. of the ** 


| Altitude. Therefore, By Axiom 4, 


5 


12 | (PREPARATION. | . 
{ ®@Z7N 120 zo fide ZN Comp: Lat. 16 50 
L. ONZ . 36 oo | 
—— Half ws fide = 3 
£5, Sum 565.20 5/6 * 


' — — 


n if Sum 78 15 7 
5 Diff „ 36 Let 2. ſi FN a Sor, X "Dificeia 
—— = equal to, more, — leſs, J 


Half Diff 4X 1 Angle, Sd. ſides; Li's Angles. 


Then As 8 Half 2 4 S Half X L's: 7 T. Half 
Sd. T Half, X. other two ſides. 
— 189 157 —8. 42? 15'T. 380 25' T. 280 Fo ; : 
2. 47 f. C Half Z. £'s © $, C. Half X. L's 
1. Half Sd. T. Half Z other two ſides. 
9 715 2 mo * * ee i S T. 


Half 2 ſides * 669 24 
| Half X ſides 28 35 


— 


From 


62 gam 5 94 94 59 3 Fi a6 Sams Diſt. bn 
8 evate Ole. 
Biff 8 47 Leber ORG _ 's Alt 


t⸗ 


OZN = I 19? 


and S. draw the Meri- 


tis done. 


Pp F ˙²˙ͤ Ed Ian ;i. tg hee " —— n 
Kan + 2 NES A OF 1 n * bo e Oy * * * BA _—_ 2 
I « * 
< 0 4 


8 -Priffical Anu, | 


Prom 4 7 rake 90? „ reſts 5 59% the Sun's peel 
. South. op 
þ D R QB V. 


eb The eta” | 47 510 '327 Ny.) Sun's Altitude Lies: 400 | 


A. M.) and Azimurh (1190 44, from the North) Given; 


doo find che the Declination, and Hour of the Day. 
 ProjeFion. 1. F. C. Q Lat. Set off and 88 
Drawn. | 


2 Make che Ns cl 


bf Draw a Parallel 
20 = Comp. Alt. 
Diſt from Z, as 7mm. to 
cut the Azimuth Cir- 
cle Z Os in ©. Laſtly, H 
xhro* the Points N. © 


dian Circle N©S and 


5 — — 8 
ed Triangle NO oc | 
30 the two ſides 2 


2 
40 20' and 7. 380 28 G at. Mi + the ©o p, 
W 9 85 ON: p , wg 75 


and ſides N© by Axiom ; ES 
PREPARATION 


49? ole 1 578 4817 Half of 399 24 * ſds. : 


at 52 each i585 SER ſdy,- 
"gain the giyen 119% 44 its Half is =59 3% 


by 48 'S Half Z Sds, S Half X. das-: : TiC Half Cont, I 


4 — T. Half X. Dales, | 


a 1 — Sg — 398 2 4 o 56. 73 .; 360 o8' P. go 515 . 
1 Ss 4 8.8 Half Z fdes i 2 Half X fi 1 5 T, 1 8 
Half Cont. E . H Half L Auges. 5 


gare . $09 36 . 899 e Te 3 399 0 of F. 


” Then af 2 36 deg. 54 m. Half x 0 Um. = 
37 20 I 45 m. 4 £ ofthe hour 82 Ngon ; el I 


an on 228 pI 
Tarr lh MW; mos 


X * 1 n ; 5 2 ng * 
r e . PAs >» . Ds * oy 
— r 5 8 8 n 3 17 — 1 
8 1 * . — - 2 r + bh 
* * — , mw of l 
N , \ „„ 


© 
— 


1 
2 4 * 
_ Pb. * — 
— EEE won rr ar 
"7 - — 7 a 
\ > 2 2 
8 * 8 
. — Sov * 


4 


* ” 7 l = 
4 
4 * 
ö 4 
a 
* 48 
: A 
7 . 
: \ 
* i \ 
* * 
* : 
| , 
*% 
, U 
72 
— * 
' 1 K. n 
o * 
p 4 * 
4 FI 
| 
$3 \ 
4 
- 7 
1 
_- 
& Ci 
; | \ 
; 188 
' g 
1 . 
. 
" 5 


| 
; 
'F 


3 


[ 
} 
* 
v 


"0 = 
— — oY 


—— 
PPP 


— 
—ͤ — 
4 


8 — 
2 — 0 
* —— — 


- 
———_— 


— 5 


— — 
— — 


L111! „ „ 
* 5 wh 
ö = 


- 99. 
— 4 
— 


—— 2 
N 
o 


4. nr Defines the du, 0%, 


ROB. W 9 
The Sun's Declinarion (15 10 South,) "his 1 
(a from the North) or its Comp., 1000 58' from the. 1 
South, and Hour of the Day (Ih. 42 A A.M. or 4h. 28 | 
from Noon g 67*) given; to LONG bis Wee doe the - 


* * 


ine, of the Place. LOR 4 
PIE PROJECTION. TY 1 25 
1. . c. a. e and Axis drawn, 0 
IS oe Wade the. An- 
0 5 Oi vy 
rawing the Oblique 
. Circle, or Meridian 
SON, with the Se- 
V cant thereof. 
Q, 3. Draw che Pa- 
＋xallel of Declination 
m, .' becauſe: Sauth, 
«the Comp 14 thereof 
8. b e the. Sth. 
Wes td cut uo 
ork on ths. iven 
; Point O, with the 
| Seocant ned Tangent 6f: 799 « or find? a Center, and de- 
ſcribe the e ue Circle, or Azimuth ZOn, to make 
with: 'the Primitive an Angle of 799 o, And it's done. 
Operation. In the Oblique Spherick. Triangle Z Os is 
; 27 ps ih the Angle 'OZS== 65e, Angle ®ZS = od 58: 


 {Camp..180® of 79% 02) and fide 0 poſite S OS 74 
Fol Comp. Decl. to find the other ſides 2 Com. 
Alt. and ZS = Comp. Lat. by Ax. 1; Part, 2: 

1. As S. Comp: Alim.. ON Comp. Decld:: 8. Hour. 4 
S. Comp Alt. e 


. 1 7 8 5 20 &$ 4 5, come. 


„ * * \ \ 
Ws 9 — 14 2 
L * A 
* 2 8 4 
2 » £ 4 3 
> b * 
3 * iy £ 
* . ; 3 
* N A 
# "> 
3 +. { 5 * 
# 345 2 N F 
5 ; EY 
2 N ; . 
8 [ 
1 — * A 
1 
* 4 [ * \ 


86. 's - _— 


{OH ” 
3 5 , — N * F 5 5 #2 
© % — [ % Et E355 
5 0 * 


3 urs K 564 09 20 5 3 FG 


7 77 8 5 
> 5 3 A * J : 0 > od - N 2 4 7 
EP ; . 
Then to 1 Ang 928 „„ lane 
1 „ bs 6 $S 
* * * — 6 4 * - * * 5 * = * — * % EC 
. Fa . 
8 i ERS 
Fo x *45 # a B C2 338-5 + 3 $32 % #3 
4 9 a 7 * 


* * 
3 1 Fe ©; „ 4 * N 1 
4 3 1 Y 5 X. 
f + 


67 $8 winds 257 ee 
a, — 4 448 IRS 13 £:#3 -$%# | 
"od x ; 


; — I * f * 1 „ . _ . 
| * . P 
8 $2 12 2 6 | 
* 1 5 þ 3 0 * 2 2 833 dem 
W **#% £1 A £ 59. - E : * 7 * ; N 
3 245 p a I : 2 n A 24 1 
2 N & k by + n . * © 
* 4 0 * ; , N 1 W 
23 0 2 WE. a C2 „ # 4A , 
6-3 a 2 FF; . 
0 >. ; 4 a 


wy 5 1 1 ** R 2 F 11 
1 „* 4 Me ji ; 8 * tr. r 1 2 
n 1 * % wy : „ þ ls ae HF 
-- 
. 9 # 


5 alf A a * » 6 5 : . : Þ 4 
5 * 3 4 by 22 MS l * . * 1 4 ; 8 Vo L# 
a e * it i ; 


+ -> P 
; & © 9p * # 2 8 
g : „ 4 46 


. 2 0 S e 


. . . 5 d 0 F000 
| nar fo e þ oo 4 Then W e 5 
4 4: S. alf R Ls. 5 8. Half 2 Ls: 22 Sds. T. Hel 


ade S. = Comp. L 
— 58. 162. Fc Za} 83 1 59'=—T. 50 og Tir 3 % 
 Poubledis 32 ; 12 1 IR „ 


n 2 - . 


7 4 | 
q - 


07 { KI" 4 5 12 2 5 R 0 B. VII. A „ 

yo "Th Suns Akitude (31 259 his Declination 623 30 8 
7 Hour of the Day (Th. 45 P. M. or 41 15 'F n to 
e 1 ’:!!! 


NY: >> J 


„ v ˙ e KM 
1. 1. P. C. Axis and ang awn at © An 1 
2 Hom be. hos ——.— | th % 
cribed by the £4 

eridian NQS; -| 
Sin the lat Pro 8 
ans 5 I "i , 
Draw KINGS: ps, 
Parallel off De 
clination ry 6. . 
-39 from the Stb. 
2 oy % / 8 
Meridian N £ 
ne 


r 
1 Mgt # 


5 ** Prob. 9. 15 
; 0% Js of Steeg. 
Problem deſcribe: 3 
from O (as a 
Pole af 2 

ve Circle) the 
. 


* 
* 
— 
— 
Ry * 
* 4 
1 
22 « 2 
— * — =” 4 * 
. 
#570» J ; 
— * 
— . — i %, * * 
_ 
* z 
= 
4 Ci 
F = 6 E 
2 * 
2 EP * 
2 3 


— 


bs J . -* mt - 7 * — — 
PU Ser W Hy, rm ge * 
o — 0 2 7 
R - ä 2 
* ST. x 


6 ” 
3 8 * 
ETC ˙ . 
© 2 . : . 
. . N 
- 2 R 1 * 


2 
— — — - 
— 
EA 
OT 
s 2 


— 


De 


þ 
4] 


a WR. 2 
n 


4 " 
3 I: 


ve ofthe Gere: o, 


Parallel Circle 8 m . to Me he Primitive,” or 'Gener, 

Meridian 58 dey. 35, m. in Z. the Zenith; then thro' che 

Center a, draw the Prime Vertical Z an, and at Right: = 

- Angles thereto the Horizon H %% 7} 4 

* 4. Laſtly, thro' the points Z and u, draw the Ai. 9 

| much Circle” Z On and tis done. i FE. 

Then in the Triangle Z © N is gion © = Suns | 

| Diſtance from the North or Elevated Pole 2 EF: 
Alt. and its Oppoſite { © NZ, the Ho uy He Noon 
= 41 deg. I5 mi to find” hon 2 lane Aim, 

ſide 8 8 L, „ 


Wi: Therefore by Dako 15 1665 . 
deg,—31 deg. 25 m. 258 deg. 35 m Co- Alt god 
| 92225 30 Ba 13 deg. 30m. * : 4 
r Ar S. C. Alt. .. S. Hour? : 8. ® Diſt. from N. Pale | 
s. © Aim. from the North. , .- 
— 8. 58 deg . 35 m. 8.— 41 oh Wn N 
2 


N 


8 


113 deg. 30 m. I. 2 WL WEL 728 5 
" KIM 55 m. 6 
© Now 2 N20 1340 1 : 0˙ 
4 ONZ... 10 
e 
Half 2 88 o | 
2 18 | 55 : — — . 5 
Fla = . _ 1 : 


| " Then os Axiom 4 bend. | 


{009 6. Half x Lis 2 2 . Half 2 Ls © 1 Half fy 
des . iT Half ſides 2 N = Comp. Lat. 
5 46 deg. 0 m. 5 — 88 deg. om. —T. 27 deg. 
8 37 deg. 21; m. tm Sgt 5g e 42 "Fo bo . 
; ich ta BELL. 90 f 45 15 wag or the 
TRI rus 5 rg og 


0 


Ts, rr 0. VIII. . 
The Altitude 29 deg..za'm. A. M.] Auimuth (x30 ay 
from the North) and Declinatiog! (19 "tk 12 m. N 
2 125 find the n ang $ one of e 8 : : 
Fr bs: Ie Mo od EE 8 art oo 

EY 5 183775 wok L 5 


1 


SIR 


a Uo ec. G Wick the Horizon' HzO, and ering Ve „ | 


tical z . —— 20 


fas 2. Make che Angle, 2. 7 92 TOY . | 


bel OZN = 130, '#nd 9 S 
draw the . E F 
Altitude 2 609 DE 5 $0 
aiftanc from the b. ER 
nith to cut the Ai. gs By G . 
muth-Circle 2 © n = 3 
in „ . 0 N 
| On © as Pele, "8 XY 
| defcrids a parallel to Sf 
1 „ * Q | 
Perce Decl.) „„ 


a f herefrom, ro 
cur 5 primitive or " y 
general Meridian, in 
N, the North os; "Then thro? N oY BY Clone a draw 
as ins Yo 4 d at Right Angles therero the Equing- 

ial Ea Q. 
4. And laſtly. 195 the three points x, ©, and 8, de- 
ſerlbe the Meridian NOS, 220 it is done. | 
In the 2 0 ue Triangle 2 ON is given NQ= comp. Wee 
| Doe: 78 de * 2 ann, 1 Alt. 60 deg. 30 m. ant 
2130 N Sun's. Azimuth, to find the 2 . 
x2, 84 ſide ZN. Therefore by Axiom 1. | 
- Js 8. C. Decl. .. 8. © Azim. oo 8. C. O Alt. 1 8. hour 
| Frog Noon 75 
28. jo de 45 -s. 730/ deg 5 60 geg, 30 m. . 
44 deg. 74 Or 2h. 39 767 . e N 
f bo the Morn omg. OTST 2 IT TIC IN | 
Again - Z= 1300 00 Ea . MS GAS: Yo 


bs 928 215 a 


=_ 
ok 


, 6 "Iu 
PPP es ⁵ w EE OE EEE > 


5 | 0 5 bag If 4 8 — 27 
58 EV i 2 jo e 2 2 50% BS; 00 
X 5 oe 2 5 Half © 475 * ; 
. . n „„ 5 + 
hat K e 33-9 - 5 
Then by Axiom "> Pare Þ „ 97 
| i ox 3257 #6 13 M5 
35 5 


— — ET 


— 2 * . — 
—ͤ—— ——— —ä Pr + nn DM, a 2 


22 3 


. n, Dat 
2 5 Hae X Les 8. Half 2 Us ;: 
T. Half fide Zu Comp. Lat. b F. Half X 4a, 5 


4 n North. 


| fo lind his Declination and the 


; Sun's Dedliqation 145 5 0 


. W F 1 
: n * , * 
* * 7 5 
x oft 
» J 
8 


# Wi Sphere : a. 


a — 58. 42 fog. 33 m. 8. 87 d 2 r | 
19 m. ee 7 dog. 50 m. $97 dog Ee : 1 , 
The Complement to > go 0 is 55 = 74-deg. 3 Son om. e 


ie Sun's titude ( 00 g , 
the North) and hour of 170 * e 75 8 
dds of che PI ice. 


. PROJECTION. . 
*. & A! rale of Latitude drawn & ep, TY 
1 N Bowe: From. 1 the 


88 7 =75 dege £ 
1552 Arimuth, 97 
8 the Axim. 
1 Circle 2 1, Mews? 
— 0 cuts the Parallel 
| Ahit deri in O. 
. the Point © 
de cribe an Oblique 
- Circle, ar. Meridi 
s, to make with 


in Ps the: Primirive or Me- 
= 4 i 36; and it is one: 

40 the Oblique Triangle ZON as given Wy 1 ® 
AN = JJ deg. Angle zN O = 69 deg-- and. its oppoſite 
ſide Oz equal 65 deg. 3om. to find the other o "Gow ite ſide 
. ob Comp. Declin. and oe ZN qual mp: ag 
titude. Ty 

Therefore by Axiom 1. Port * 2 3 


1. 4 S. Hour 69 deg . S. C. Alu & deg. 30 m. 7: A 
© Azim. 75 deg. « m. S. of Comp. De | 
And 9o deg. — 70 deg. 18 m. bs 19 ye e 


1 _— 
92 3 - * A > 
> * * 


2 


Me ) 1 „ 20 66 30 N f 1 
Le 2 2 i -X 4 48 | 1 ts C 
— Then by —.— 2, Part 2, bk TS Har x ig | 
SL 8. half x Angles . hal half 2 gles — x alf 3 1 
| fide © T 3 half Sd. zN=Comp. Lat. 1 i 
8. 3 dege—S: 72 deg. 0 24 m.—T. 37 deg. c = 
18 Doubled, is 74 deg, 6 m. Whole: Complement to "Np 
2 he is "5 5 deg. 24 m the titude North. 3 


"PK 0 5. os... 7 
The Fes 8 32 m. N) Sun' i Derligasige © den: 
z0m N.) And his Altitude (49 deg. 40 m. A: ms „ 


* 
+ * 
PPP 
. n ; — 
2 HORS ; 5 N 8 


| fo find MATER and Hour of che Day. 1. on 
: | 1 
e e par” 1 R O . B <C: F A .. owt 9 
i=: . 0 B Ber oft inoktial, R drawn; 95 = 
5 Decribe ITS” Eq [6 Bi . 5 | 1 
| 0 Declination 8 10 
30 m. from N, the North 2 2 SIN We: = 
Pole, and- a Parallel of: ®; AT 97 2 = 
ee o deg 200m.) MW | 
from the Zenith Z. theſe '/ Af . 
two Parallels interſe& * I; 
each other in O. 8 N FPV 
3. Thro' the Points N, 5 5 
O, and S, draw the Me- 5 8 2 
ridian NSS, and thro? LEY] > IS OT ' 
the Points 20 and . RS Es | 2 
Azimuth. Circle 2 © n, : I'D "> o 1 


uns it's done. | 
Ia the Ob. Triangle LON: are given the 3 ſides NZ 
6 Comp. Lat. 38 deg. 28 m. Z © = Comp, Alt. 40 degs © 
20 m. And NO = Comp. Declin. 66 deg. 30 m. to find 
the: Angles OzN the Azim. from the North (in North 
at.) but from the South in South Lat. ON z the Hour N 
om 1 1 ron 05 the Angle of the Sun' s Poſition. © 


9 7 24 27 : * * 0 "Ins 
: 3 3 r 


27 


9 2 * 3 FFF n * * N * 8 ” 9 » » 2 —_— 
[ c f Wa ole: ned og al2 ths by %% MO ef Wt LY TH DOES T NT I ONE F 
. * TS TIRES ' 0 6 . * a * 7 . . ; F ey 
; > fs l n Y ? OD e's 
l 4 
: \ 
_ 
* 
' 


: | Therefore 1 Axiom 5. 1 ler the ani, 
8 | 

Comp. Lat. 20 385 25 8 Cantiths' S. Pr a 

1155 Alt T = jo 10 Fed ſides & S. 0.28854 


Comp. Declin.NO =, 66 30 " Oppoſits ſide 
i Y 3-4 


21 te: - -— 16.08. - £ 15 4 22% 


8 e.,” N 
Half 2 naes „„ oe 
a —— 9.4047 
Diff. Op. Ge? Fo . ——— 
=: Foo. rene „ . 70389 
25 8. C. equal * 44 Bo 


ANY Doubled, js 119 28 © up fm the . 


Subt . from | 180 co 


1 Rem. SY 32 > © Azimuth kom che 8 
Which eurn'd into Points + the N is 5 Pts. 4. 
1 deg. 38m. 
85 that zo E b. k. 4 E. 10 28˙ Ely. ⁊ . 
che Sun is 8, W. b. W. 2. I 28 Wy. F if P. M. 


Secondly, To find the Hour of the Day, the Operation 

ill be the lame; only y you muſt take the Comp. Altit. 
rom the half Sum of the fades 3 becauſe ls oppoſite to 
the hour from Noon. 


ll n Cer. 
Co. Lat, = = ZN 38 28* Contained pot? f 9 
Cd. Dec. NO 66 50 Sides 12 S. 0, 03761 
Co- Alt.=z© 40 20 Oppolite Ken; te Cert ly 


— 0 — 


Sum 145 18 | 
Half Sum 2 %// 3³⁵ÜBn 8. gen 
 Differenge 3z 80 Tels SE Ie Be _$-72808 | 
"2 c. 189, 59) ee 
Demel is 37 50. or 29 31 52" 
| ow Nos: 


Get ß 8 
1 p; e 


. For 3 Angle of Poſition, the Operation i is 

5 the ſame ; only you muſt take the Comp. Lat. from the 
half Sum of the ſides, by reaſon it is oppoſite to the 
Wo ſe of Poſitions | C. Ar. 


o. Decl. 66 2 den Sl Sides 5 S. 5 5.93761 
Co. Alt. 40 20 


7 2 2 8 r 1 \ 0 2 
7 2 BA ; bi e 
— 
iff 


ry * Wt EY NY * tbe ws „ 3 4 
— SIN LPT an hare 5 ak 2 = T > 


„ 6 
0+ Lat 38 28 5 WW 
| "745 18 Wb EE | 
© — 3 8 33 2 
| b | 7 if | 5 8. Bo , 
75 125 . ; 29.9593 
| Es 
| $ c. | 180 a 


Doubles, is 36 2 2, t che Angle of Policions 


But Note, Having found any one of the Angles by this 
Ms ethod, the other two may be found by Axiem I. or 
le of 6 poſt ite Sides and Angles. For another Method by 
 Logarithms, or Inſtrumental, ſee Caſe. 11, of 1 5 
Spber ick Triangles foregoing. . 


e 0 B. xI. 
ä Stn" 8 Azimuth (119 deg- 25 m. from the NerebY 
the Hour from Noon (zh. 31 52", or 37 deg. 38 m.) and 


; Gogls of Poſition (36 deg. 12 m. ) given; co find the La- 
tude, ECON a 1 of the Sün. 


— 


33 


. N ka Et "* ag Es: EF * 8. 
#4 7 } bt, F . 


. 
* 


8 
n l 
: 4 
. * * 
NG 8 


Fs 15 * - 
. N | 3 ; 
e 
: 


CY te manga. ber OY - 


OSIETIDN 

oe nn. a oo A £ 
n 20n, 
Whole Pole you'll 
find at . 2 

2 Deſcribe. a Fa- 
rallel to the primi- 
tive at 37 68“ di- 
bn 'o ſtant from 3, its 

Pole or Center. . 
„ 3. Deſcribe a P. 
wet  rallel ro an Oblique 
Circle at 36? 12 di- 
ſtant from p the 
pole; theſe two 
Parallels will inter- 


Gs tee ihe ber in . BN 8 the Pole of the. other Ob- 
lique Circle or Meridian. 


4. Thro the Center 3 and p draw the Equigsgiel E 
20, and at Right Angles thereto the Axis Na S. 
5. Make r equal to the half Tangent of the Comp. 
of a, i. e. (9037 58) = 54 o. Laſth, Thro' rhe 
Poiow N. r, and s, draw the Oblique Circle. or Meridi- 


an N Os, and twill form the Triangle Z N ©=37 58", 


the Hour from Noon; and & p is Equal the Comp. to 180 


deg. of the Angle, Oz the Azimuth, And drawing a 
Great Circle thro the Point P. by Prob. 4. of Stercog. 
the Arch Pp, is equal to the Angle Z O,. the Angle of 
A. Therefore in the Operation of this, inſtead of 
the given Triangle 20 N, in which the three Angles are 
known, we reſolve another Triangle a Ps, which is 


projected from the Poles of the Circles that conſtitute 


550 given Triangle; and which is moſt conveniently 
form'd by thoſe Poles which are within the Fein 


Circle. 
In this New Triangle (a P Rn if all the Angles of the 


| Given Triangle (2 ON.) or two of them be Acute two 


ſides are equal to the two leſſer Angles of the given 
Triangle; and the third ſide is the Complement of the 


greater Angle to 1800. 


And two Angles in this Triangle are equal to the two 


leſſer ſides inthe Given Triangle, and the third Angle | 


che Complement of the router lide to 1 LY 


72 5 ö 
oY or 
; « * 4 
| * 


* * 3 ; 


nr two of ok Given Angles be Obtuſe; S 90 


Ek of che New THienglc are Complements of the Obtuſe 
Angles to 180%. and the third fide is the Complement 
of the Acute Angle to 180% , 

If che three given Angles be Obtuſa, then the ſides i in 


this Triangle are the Complements" of thoſe Angles to 


180%; and whether all clis Given Angles, or two o 


be Obtuſe; the Angles of the Tew Triengls are Comple. 


ments of the Correſponding ſides in the given Triangle 
to 1900 
"This Conyerſion of Angles. into ſides being made, 
there are given the three ſides i in the New Triangle 4 
Viz. a f = 37 deg. 58 m; ap 50 deg. 2 m. and g V. 
36" 12' to find the Angles P and 4 fo” a 
Aion 5, or after the ſame manner as in the laſt ate. > 


% 


2 7. for the Latitude 


| 375 $8' — 5. o. 2109082 
CY * 60 32 —8. 0,060155 


2 36 1— e 

„ — — | . 
| e e . 9.965743 e 
—— — 9.713728 
Half 2. 67 2 Fo —— f 


ade oo equal fide N . ithat is, the Comp, Lat. re 


. which taken from go deg- remains $1 deg. 32 m. for the 
Latifude North, 


2. For the Sun's Declination by Axiom 1. Part. { 


4: S, C. Poſit . Comp, Lats :: S. © Azim. .. 
$.C.© Declin. North, e zim. 


129 deg. 28 m. S. 66 deg. 30 m. Comp. to 90 d 
Is equal 23 deg. 30 m. the Sun's Declina x Papi North © 


3. For the Sun's Altitude by the mid Axiom 1. Part 2: 


was.” 


- 


. = ” . 
” . 
Ls - 
% # bor . > 
* . ; 
? 4 "Y — 1 _— * 8 > 
0 * 2 A 2 
1 — mo by 1 > Diels "_ — 
4 £ 
- to, of vo * — Py * 1 * 
DT — Eo os r 1 2 . 7 BB. 1 22 na 
LY q * == by 8 
. * 2 N 3 — 


Doubled = "38 38. 3 equal Angle 74 P qual | 


* 
4 
2 1 
7 ns; 
w —_ 
, ** 
ws _ 


— 8. 36 deg. 5 05 „ 
0 


ah EM 5 | Camp, L663 . Hour = 8 I 


s 8 


e 


2 


- <a wWw,,a. 2 we 4 
* 2 os 
— 


9 
* 4 


” 


* N 7 3 
. 


8 
a; l 
7 1 Sy 
* 


vo — y = * 1 «FI 
9 . 
* = - _—_ 


$5 * 


* — 
74 


* 
ut E 2 
* 0 


25 - 
ky IE 
* 2 4 
SEES that ** 
b 2 = = 
- 1 „ w».+.-2 


— 4 a — — 
— —— ˙ — ei — tt 
— n= 


— — 
— — 


at deg . 58 m. 


which laſts till the Son is 1 
Suns ſetting, and break of Day begins, when the Sun is 


3 by e e W 


*. 


a9 deg. *. . the Sun s Altitude, _ ; 


% — T8 
17 WF; Lat. (3 4 i, 6 m. Ne) the Stn's Veclination 
@ 21˙ N.) Ori. the Sun's Depreſſion 189 belqw. the 


orizon) Given; to, find the Length of the Crepuſcu- 
lum; that is, t 6 | beginning and Ending of the Morning 
and Evening Twilight, with the time of its Continuance 


in both? 
Note, The Twilight | is. the Refra tion of the Sun, 
15 b below the Horizon, after 


18 dege below the Horizon before E Riſes. . 
PROJECTION... 


1 Ac. Q. Let. *. off Axis, and EquinoBica 


5 Drawn as in Prob. 


cribe the Parallel of 
Declination p d 68? 


North Pole. 


H 2. Draw a parallel 
of the Sun's Depreſ- 
| „, fion am, 18? below 


the Horizon, or 72? 
from » the Nadir 


- rallelof Declinarion 
: . in ©. 4-42 


3. Thro' the Points 20 and. 1 Draw he Almut 
Circle 7 On. | 


4. Thro' the Points'N, ©, and 8, draw the Meridian 


| Circle Ns, and its done, then in the Triangle Su O, is 


given 8 O equal Sun's Declination added to go deg. viz. 


111 deg. 21 m. Suns Diſt. from the South Pole. . S x equal 
Comp. Lat. 5 3 deg. 24 m. And O equal Comp. Sun's: 
Depreſſion equal 72 deg. to find the Angle 28 © the- 
Time of Dawning from Midnight to . Fol 


Comp. to 12 Hours 7 the end of the 
— 


be - 


Wed 


There 


* 
„ 


o deg. 23 m. e to 90 deg. 5 5 


10. foregoing, Deſ- 


39m. Comp. Declin. 
Diſt. from N - the F 


*ewill cut the Pa- 


. 1 U iN 


* * * 
r 
be : WY 


* N * 77 os & be | 7 . 1 N 1 
1 2 * * * N 4 0 „ 
6 EO EST 
” a . A 451 
5 
4 * _ >, 8 
5 * | 
— * 
* 8 * 
PF P 
3 # «>> 
* r , 
1 T7 2 . 
* K 3. Vw A * * In 
N 


: foregoing, 5 

CS 1 21 inns 0 o875 - ; 
Cont. side OZ 59 24—8. n 
an DS 


SY ” 
0 8 * 
Jorg N + A 
| Z a : 236 1 85 | | > | 


75 ? . | — 1 Pit 
e 7. = TU e 


a Ne 


2 3 : 
i or eo mf oAtoes "Ir: 19. 230% Wh 
Wy * f 190 . 2 ; 


In Late,36* 36' N. and Decl. 
I a 85e de J. 16 09 Twit bog | 
— — 


co 


Rem. Beg. of Day. dawning. 3 of 22 in che Norm 


"Note, When the Latitude and Sun's Declination are 
both of one Name, that if 2 ſubtrack 18> from the 
Comp. Lat. and the Remainder be greater than the Sun's 
Declination, there will be a b inning of Day-dawni 
in the Morning, and Ending of the vening-Twili 
But if the Remainder be leſs than the Suns Nee 
he Twilight laſts all 7 — So that in the Latitude of 
London 51* 15 youll find that there will be no real 
. but wilight, from May 12, to 7 10. N 


PRO B. XIII. 


End ms Altitude and — and hour of che day.” 


aur Ini „„ ENS | ES. PRO» 


3 by, ga $4 + of 2d 4 Opergeion 1 to ok. 10 : 


—— ——_— 


| 9 LE 3 ö 40 18 n Angle 
22 * ubled, is 45” * 


2 Hin End of ge = 4 58 4 is the Even, 


\ th of che Twilight”. 7205 
Aer den ans " : 4 48 
" Alfo fubt; from Sab ing 4 2 . ö 


* 4 (51 32" North) Sun's Declinarion PS 55 
o North) and his Angle of Poſition (36 12) given; to 


0 
—— þ g K. * 
® oy 1 » * 9 - 
i - * ry 

— . 8 — TY W N d a 5 8 

2 I >, A A. Dy a* 2 <C 2 _ 
ae" Py r x = * 

— 2 W 


AY os 
3 2 
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2s. 090 


COIL. nana 
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o _ "22 pr" 
n 
— 7 


2 
r a Ll 3 


LT 


£9 
"% 
— 


8 


oa. 
5. — 


J 
* 
4 
4 


+ 3 
e 


vgs to Dil of the ; Sl 0% 


PROJECTION, a pn el 


1. pP. 0 * atit. ſet off, 5 and e ahet'of 1 
alſo the Parallel o 


2 q. A Declination as fo 
N merly. 


0 


, Nele Na e- 
qual to Comp. D Decl. 


5 Ep Nr „ 300 3 and on the 
5 Ig N Point , as a Pole, 
H A O0 deſcribe 4 Parallel 
| 8 | equal to Comp-Lat. 


Z 312 28', as 4 . 
7 Make the 2 
D* # Nr equal to An- 
oP, Polition 36.12! 
— — y drawin theOb= 
& - 1 . 5 e Nys, 
the Secant 
tfidtedE, which will cut th Porilet 1 88 Bu, | 
Then. thro' the Center of the Primitive and 1 draw 
bau, and at Right Angles thereto the Line dt; and 
chro' the Points u, , and l, draw an Oblique Circle - 
b, to cut the Parallel of Declination m Ou in 
4. Laſtly, Thro'the Points Z, O, and 5, Jraw the Me- 
Tidian Circle NOs, and you have formed the. Triangle 
ZON ; in which are given the two fides ON equal to 
32” 28 Comp. Lat, and Angle Poſit, Oppoſit-;ZON; e- 
wal'to 360 1, to find ZO equal to Com. Alt- the £ 
ZN equal to Sun's Azim. 8 the North, and Angle 
NZ equal to the Hour from Non. - Thorofore, By . | 
Axiom 18 
XS: 4s $.C. Lat. S. . Polit, - * . 0. peclin. 0 = © A- 


Zim. from the North. 
2 38 28'—s. 36 12—8. 66 30 —5 60 32'3 which ta- 


js 
il 


14 Y grom 1 809, remains 1195 28, ene Azimuth from 
1 t | 
q! pl " x £ Ny 
1 2. WED Ho, 30 m. | 
. | Side EX i 38 ls 
1 %% » «ͤ Oe 
X 28 oo 
— ; ” — —ů— 8 5 
Half x 14 0 


* * ts ä * * 
* 75 7 Tt Md, + OW BIS yo e J A eh ith $4. * 
4 b = 

5 : 


15 varia Afronomy, 


| Angle OZN 1199 28“ 
Wm Mm pts Ce 
198 —— (Then by PE 2; and 
X 83 16 F | 


2745, Half X 41 38 * 


44, S. Half X. ſides . S. Half 2 0 4. Hal x, 
i „T. C. Half Cont. Angle. „ 

—8. 17 7 52 30, — Ts 41 15 38 8. —T. 718 
04. Comp. 18? 56. which Wenz, is 375 : 1 1 ah. 
3128“. — - from Moen: een 


„ Axiom 1, Part 2 5 "Big 3 

7 8. 4. Poſit. .. S. C. Lat. 8. Hour |» s. Glut 

8 — 8. 361 8.— 380, 28.—58.— 37 52! 

— 8. 40? 16 Comp. is 49? * the Suns e 
required · ; 


R OB. NN 

The Sun's peclination. (23? 33 N.) and two dlfferent 
Latitudes (viz. 50% Ne and LOR N.) given; to find 
what Hour of the Day the Sun's Akitude is equal in 


both theſe Latitudes; and alſo what! 8 the Sun's ons 
at that time. 


mw 
—— 
- 
LID 


, a a . 1 3 = woe! ws. | — — . 4 3 N * 
* —_ , * — RIEL CS E . — Far * W bh PT 
y _ \ * — — — 4 * 2 e — 
»& _—__ 2. NA ES as tl; 5 W . -—_- pp . 7 — * 
. EOIT. er ena <P  $0r" We bi 5 es 


_ 
— a 


ooh 
X 


= r — 


n 
2 > == * 
* „ EP * on bs 


EE On vs 5 A IEEE 
13 „ F.C. Mate N. the e and S. the South 
Pole ; ſet off the La- 
titudes given from 
N to 50, and from 
N to 70 and drawH 
50, for the Hori- 
zon to Lat. 50, 
and H 70, for the 
Horizon to Lat. 
0, by reaſon'rhe E 
two Plas have 
different Horizons. 
''2, Find the Mid- 
dle betwixt 50 and 
70 as m, and draw 
1a 4 equally diſtant 
from each e | 
ZOn. 


4 nel * 


Parr II. 


8 


A "= , FR bs ne 2 c R * * 9 . oY OWLS , OR ET 0 TIE 39 

N yy ? N \ CS 1 * - p, * 22 . . 4 1 : > 3 # > — 1 8 . 9 8 * 
* * $54 f * 5 | 9 ea 

; ? 25, : 70 * . 
* ö # 8 
F — a 1 4 * 93 4” 2 
1 58 | The Dal? 1 10 . 
4 L ö . 4 0 A 
* 
1 
\ 


3. Draw the Parallel of Declination 6, 70, diſtant from p 
N,66* zo to cut r4q in ©. Now ſeeing that tis evident 


the Sun is fomewhere in the Line r 9, becauſe tis e- 


ually diſtant from both the Horizons; and ir muſt be 
in the Parallel 6 70, becauſe that is the Parallel of the 
- Sun's Declination given; and therefore it muſt be at the 


Interſection at the Point O: Then ſer off go? Chords 


from 50 both ways to Z and N, and you have the 
Zenith and Nadir to the Horizon H 50; alſo ſet off the 
Chord of yo? both ways from 0 to æ and =, and it 
finds the Zenith and Nadir to the Latitude. 

4. Draw the two great Circles ZON and z © n, and 
they ſhail be Azimuths to each Horizon; the Arches 
2 © and 20, (being equal) is the Comp. of the equal 

Iritudes in both BEatirudes; and the Angle ON the 
Jour. from '6, when che Sun 
borh the Given Latitudes. e 

Operation 1. In the Qua drantal Triangle © # N there 
are given (beſides the Quadrantal ſides N) the ſides 

equal Comp. Delin, 962 30 and the Angles GN 


des; which in this Caſe is 30; ) for 50 50 = 120 its 
Half = 60 and 90 — 60? = 39? To find the Angle 


NO, the hour after 6 A, M, or before 6 P, M. 


Therefore, . EY 

4 k + T. O N, zoo : : T, C, ON 23% 30 8 
ON a, 14 X:. or in Time gives 58, paſt 6 A, M. or 

2 Minutes paſt 5 P. M. | „ 

2. In the 7Ty:anzle N x ©, there are | 
©.N xz (the Comp. of © Na) 75˙ 28 and the ſides N 2 
20 equal Comp. Ext. of 70 and NO=66? 0 equal 


Eom pe Declination to find a W. 


= so 3% LON: 75 28% 

Nx == 20 oo | — 
—— Hard L 37 4, 

po 1 oo” 

by Ax. 3. : — 0 a 

Half Z 43 15 SC. Half . 52 16 

Xx 46 30 e 
Half X 23 15 bs 


's Alrirude is equal in 


N 
Nach the Comp. of the. Middle between the Lati« 


given the Angles 


A. 


2er 


brachoat my: 8 199 
- S. Half Z fate. _O Half X * : T. C. Half - 


10 we 
As Le. 2 ſides — 8. c. K fes 5: T. C. half 
by half 2 C 

— 4 —5, 66˙ 4 — T, 52 beg 16 m. 
1 


half Z L's 589 281 1 
Then, half X Ls 36 49 / 


2. greater = Nz © 95 08 


— Cn———_ 


xX. Leſſer [_ v 21 48 


8. L NO Z 21 deg. 48 m. 1: 8. Aides 2 N 20 dt 

:SL. © Nz 75 deg 28 m. . S, ſides ZQ 63 dey. 41m, 

" Whoſe Comp. to 90 deg. 26 deg. 56 m. is the Altitude 
at the Time required, 454 the Hour before found (3 
Minutes paſt 5, when the Altitude and Hour is the 
ſame in the two given Latitudes; and tis needleſs to 
repeat the Qperation for the Triangle N Oz, ſince it's 
evident by onſtru&ion, that 2 © is equal ro 20. 
However, we ſhall ſolve this Problem by another Me- 
| hot, vix. by finding the Time of the Day when che 
Sun is in the * Vertical, or Eaſt and We Azimuth 
of the Middle Latitude, between 5o deg. and 70 dep, 
(i. e. 60 deg.) for then is the Altitude equal in Places 
from, the ſame Meridian, and equally remote theres 
rom. 


Therefore by Caſe 18, of Rigly-angled Aftronomy, Pra 
portion 2d. | 


A. R.. 1 C. Lat. 7 p gs - D e S. Hour 
gh be IO TREAT” 

—8. g0 deg. es T. 30 deg. — T. 23 deg. 30 m. 
—8. 14 deg. 32 m. or in Time 8 m. as beſore. 85 


| PR Q 8 | 
Upon theNorcharneas where boĩſt rousStarms didrify, 
And darkſome Clouds abſcur'2 the Azure Skies "RE 
And from our Sight all Celeſtial Bodies skreen, 
That Day or Night to us could not be ſeen ; 3 5 
During which Time, our Gallant Ship was tos d 
Midſt Rocks, and Sands, each Minute * for | loſt : 


8 II. „ 1 27 


Then by beten . 
| Part 2 2 


* F n 
+ 


399 Ne — 10 11 gig: Or 0 ; 50 


| v here every Bill 
And Death Triumphant, rode on ev'ry Wave'; 

When in the Height of Sorrow, 5 and Doubt. 

The Storm allay'd ; (and to our Joy) brit SOL look'd ons 
Whole Altitude was took then in the Heay'n, 

And prov'd 3% and Minutes about Six (or. Sevn.} 

The Calm continu'd, and in that very Place, 

We ſtay'd there for full rwo Hour's Space; 95 
And e Bright Tbelus ſmil'd on us once more, 

Whoſe Altitude again we did Explore; Y 

And found it 6 and Minvies thirty four. 

By our Accounts, we found that very ny 

Fell out exactly on che Tenth of May. 

Now (You) Young Artiſt's, whoſeWits are ripe at wu, | 
In this Diſtreſs! pra exert your Sill. ls 
And from what here is foynd, give me, Ipray, 

The. Latitude och! Ship, and Hours: Ty Day. 


7 


SOLUTION. 
on the Tenth of May the sun s Declination is 20 deg 


1% m. N. 

-"Therctore,in x rhe Right-angI'd Triangle ABN, are given | 
WWW Hypothenuſe A N= 
Nga deg. 46 m. (theComp. 
Declination) the Angle 
Az equal to 15 deg half 
the Time between the 
Obſervstions, to find the 
ſide 4 B. by Caſe 1, 
R. gh · angled Spheric Tri- 

1 
J. As B. mY 8. ſide AN 


| . BNL mY S. ſid 
* 4. 


| — 8. 900 — 692. 46 
| NR 8.159 —8. 14% 03' Dow 
viel, is 28 deg. 06 m. oa ſide. AD, 

2. In the Oblique: Triangle DN E, are given the Two 
ſides DA 28 deg. o6 ni; and DN 69 46, the Angle op- 
ſite DN. o, to find the other oppoſite Angle. DgN 
by Axiom t, Part 2. 
l EDNA:: 8. fide DN. 8. LD 
N. 
| pos 28 06 — 30 feg 1 69 e 8. 4 54 


2 OY 5 |. _ Þ 2 3 


did preſent a Grave, Td. 3 


Prata, Afronny. . -— on | 


* - 4  * 


In hs 3 Triangle . DAZ, cs are given 
Three. ſides Z A 33 O6. (Comp. greater Alt,) -ZD 46 54 
(8nd AD 28 06, to find the TO, DAZ by Axiom . 


2 A = 3F . 8 02 58875 2 by 
. Da=28 os e 75 1 
Ok 2D ax 46 * | : 
— cs S 8 5 © Fro, 
2 108 26 e 
Half z 43 68. 9.909146 


bs * ; : hr ey 5 8.9 10% 
"oh 19. 9999. 
8.0. 50 520 1 Halfz 9.799999 


| Doubled, is | 8 42 the Anglo > DAZ. 
r 7 . i . 5 * 
Subt. L, DAN 94 4 „ 120 5 5 


Remains 15 155 16 o the Angle az. 


n the Qblique Triangle NAZ are iven, . two 
dice NA 699 46“, AZ 3326“, and the Contained Any 
eNAZ 16 deg. FO m. to find the Azimuth from N at 

Fed Obſervation. viz. . AZN the Hour from Noon = 


—_— 


ANZ, and ZN= . Latitude, by. Axiom 1 
7 


bevy 26 3 16 50 
2 - 303: 12 Half che £8 25 
Half z 2 36 o — 00 
* "6 20 $-C. half cen Lor 915 35 5 


2 — 


—— 
Half X 18 104 
Ar S. half Z Sds. . S. half . sas rec. 19355 Cont. 3 


„Fa je. | l i RE 
—8. . 36 8. 180 e 9810 39. 69 0 "6". ; 3 . 
(2. 4 . half 2 0 8 Ce half N Sa T. biz - if 
Cont, Ls T. 2 8. | . 2 I 


eM Na 


The Donn, of the phe; i 8 
= * 38 —8. 7 $0'——T. 81 35 .. bo 


Add half af 8 
Sun's Axia from the North = da = Oy. 
The Hour from Noon | — 8 e 
', = Time 47 5J's F N 


3. By Axiom 1. 

2s S. Hour. S. C. Alt.: : 8. L Poſt. zA. $0. Lat. 
s geg, W. 33 deg. 26m. — $.16 dege 
50 Mow, 1 deg I7 m. e 18 $1 1 7 * 
Wan Nori required. 


N xvl. 22 
Two unequal Alticudes of the Sun 0a nn 42 degs 
©6 me and 56 deg. 34 m.) and the difference of the cor- 
reſpondent Azimuths taken in one Day 85 — let be 
39 deg. 16 m.) and the Sun's Declination (20 deg. 14 mn; 
North) given; to find the Latitude of the Place Niy. 


See the laſt Scheme. Firſt, In the Qblique Tvianpl 
PAZ are given, the two Sides ZA (Comp. greaterAlt. 
33 deg. 26 m. ZD = 46 deg. 54 m. =(Comp, eſſet Alt.) 
and the Contained Angle DZA==39 deg. 16 m. diff. 828 
muths; to find the 98880 W and LO third i bon 
by Arien the Third. cas ay 


: ZD 46 54 5 
| side 33 A 33 26 * DAA ; 25 16˙ 


2 Yo 20 | 888 Angle 19 38 
nat z 40 10 90 oo. 
: — — — 
X N a bath 22 
— | 
Half & A 


. half z 2 ſides S. half x ſides : TP 1. C. half Cont. 
bY fn 2 5 40 de 10 m.— 8. 6 de i | 
2 8 Ts 1 8: 44 v. 79 a5. 


« ho 


Fun, 


9 = 3 4 
| 7 . Sz 4 1 
- 3X: o 
* . 


ical Ane 


| | A „ | 

"14 8; C. hate” 2 ſides . Wen, half X des + «© 1 c. half 
Cont. L. 7 Ws half S023. . 
c. 40 10'—$.C-06 44—T. C.19 30—T. 74 39 

To, which agg the half X before-found | 27 00 


| 253 


— — i 
Sum is the greater Angle DAZ equal o OE 8 
0 i Axiom I, | . 
IDR S. pz: 2 8. D. 8. AD, 
3 ror 39.—8. 46 $4'=—s. 79 109m C. 18 wy 

half 14 o equal to A. 

2, In the ight · angled Triangle ANB, are given the 
Hyp othenuſe AN 69 46, the ſide AB equal to ig 04 
LE the Angle BAN is required. Therefore by "Caſe 
; 3, of Right-angled Spherical Tviangles, 


Ar Br T. C. A: T. AB. Se LB Do 
. —$.909—T,C.69 46 T. 145 04—$.84 42, which ſub. | 
from the Angle DAZ = EY” 


g N 1 
Remains the Angle NAZ = (1657 
3. In the Oblique Triangle » NAZ are now given the | 
two ſides NVA equal to 69? 46', ZA equal to 33? 26% 
with the contained Angle NaZ equal to 160 56%, to find 
the other Angles, and third ſide NZ equal to the horny 
FE r of the Lat. 8 ene the n 


2A 33 26 | ; | 
z % | Angle NA 2 = 160 57 
3 7 — — 
Half ? 51 36 f Half Angle= 8 58 
. - Ir oy F 
X | 36 20 
Half x f 18 10 ; 


4 8. hatf 2 fides-. x ſides: 2 T. c r. A Xa 
half X Angles. | Fon ngle Fe 


: —$.51936'—$. 189 10'—T.C. 89 28 — T. 69 29. 

AS. 8 half 2 Gides . S. C. half X ſides ; : T. c. half 
Cont. Angle. T. half z Angles, 5 
; 7 51% 36 —8.C. 18 10 J. C. 8 28 — 7.6, 27 


4 + 4+ & 2 : * — 5 * 2 0 


» 
X 1: 
bl n 


Then 


£429 


pg ny Fo 


er "Ne ie Doffrine of the Ker, 0 


::! „ 
Add the half N \ 5; „ DI: 54> av 
8 Sum is the Angle NZA 55 56 


Difference is the Angle ANZ = =: 14.59 
Then by Axiom 1, 3 
As 8, Angle AN Z., fide ZA: : S. Angle NA Z. fide 
XN Comp. Lat. 
X — | 4. . 33 26 5 16 57 — 384 46, 
- whiole 3 to . is 51 14 hs Latirude Nor: 
. 41 . ; 


Theſe may ſaffice for Problems olultits to - 1h en: : 
Next follows the Doctrine of the Primum e, or * 
en Motion of Tae Fixed Stars. oy 


9 a —_ 


Tv FF, the Time of. FE Rift ing and Setting f the fixed Stars, 
BEE is PET Ts Aximuths, Hour of the Night, *. 


5 


9 R G B. 1. 


HE Latitude of 'a Place (ſuppoſe 81 30 North) 

and a Star 'sDeclination(admir the Star Arcturut's, 

whoſe Declination is 20 53' North) given; to find its 
r and , Jam < of i its riſing and ſerring (Abril i, 
2 85 

| This is projected 
as Prob. 8 of Right 
auzled Aſtronomy of 
the Sun and its So- 
Jution the ſame as 
there, ix. 

Is As 8. (ef Lat. vw 
S. S:ar's Declin.: * 
+ BR «+» S. Sfar's Ampl. 

„ | b w_ 38 3 —8. 20 

e,, ne . E Ny. . 

| EF 15 —_ . "As Be «+ „Lat. 
8 | [LR : T. Star's Decl. 


72 5 S. Star's Aſc Diff. 
0000 


3 * i 
win ® 


 Fraffica Ae. 


— 83 — 1. 51 30 T. 200 53/ Wt 289 * Wor i in 
nee "Ie, 2 3 A Added to oh. is 1h. 54 32 


* 


e eee 
Abe Latitude of a Place (51? 300 No.) and a Star's 
Amplirade (ſuppoſe che Star Andromeda, Head, on 


15 roſe Eaſt 42 N.) given, to find his Declinari6n ' 
and Aſcenſional Difference. l e 


& 


8 


* - 


PROJECTION. 


- 


1. p. 7 Eos ſet off, Axis and EquincBial 0 drawn 
ake' 3 % = 42” | 
rom the Half Tan- 1 
gents and thro te 

yon N,F-and', 
raw the Meridian 2 | 
Circle. N XS, and, / 
it's done. In te 
3 BRNare 
re giv che Hypo. Hf _— 
* = 42% = — Star's „„ 
Amplitude and the | 
ZIT. 
the Comp Lat. to 
find the Perpend. OJ 
B the Star's De- | — 
clination and aBrhe | 7z 
Baſe,its Aſcenfional . 
Differences 


Therefore by Caſe I, and ION of Right-angld 
ber Triangles, / 8 


1. 4 R . S. & Amp.: = 15 c. Lat. 1 * Decline 
North. 
t— $ 90 — 8 42 — 38? 30' — 24 37. 
2. 45 T C. & Amp. R + S. C: 8 Lat“ T. *̃ 
Aſcenſional ae . 


1 0 a > 2 t 
8 . 2 oy $0 . 


— EE op ax 11 9 


| wr. . Dh F the Sphere: o,, It 
—T: C. * 1 8. 50 —8. UE RI 


| | 35 $74 23! 28 
The Star's Right Afcenſi on 2 23h 32 
The Sun's Right Aſcealion | 1 W 17 


The Time the ſaid Star comes to TOE So, 1 2 35 00 
Star's Aſcenſional Diff. added, to 6 h. ſudt. 8 23 as 
Remainder is the Scar' $ Rings the vans: — 11 32 


Again, 
To the Time of 0 Star's com. on the Merid. 17 38 o 
Add the Star's. Aſcenſional Diff. <9 6 h. 9 23 28 
Tk; = 58 28 
Time of the Star's Setting P. M. LY 24 00 00 
Rejeing. 24 Hours. is 10 1 38 26 
P R O B. III. | 


| In The Lat. of (44 15'N.) Auguſt r4th, 1932. I found 

the Star Lyra; to riſe at 17 Minutes after 4 of the 
Clock in the Evening ; 1 Demand his eros. and 
Amplitude. 95 


| P R O 1 E C 1 1 0 N. | 
ters Right Aſcenfion 5 1358 h 18˙ 


Sun's RightAſcenſioaon 10 14 

Stars Coming to the Meridian N 12 FP. M. 

Srar's Riſing ſubtra& | FO 4 17P.M, 

Star's Aſcenſional | Difference "3 $5 

2 Oc 589 450 = Therefore, | . 9 * 
ne 


1 


1 


* Ine of Axis and Via Gran, 


ake 4B =589 45 

from the Half Tan» N 2 
22 and Ng 1 355 
Points N, B, and S8, = x 
deſcribe.che Meri- 2 
dian NBS. and it's 
done. Then in the 
Triangle B & are 
given the Ba ſe a B H 
= Aſcenſional X . 8 
580 45 the L BA . - 
at the Baſe==Comp. \ - 
Lat. 439456 to find . 
the Hypoth. «* = S 
rn , 
erpe na. * equa 1 
to che Star's Decli- i 


nation, by Caſe 4, and 9, of Right-dugled out 
Triangles, ä 


As TC. Comp. Lat. > + £55. Tales. X T. * 
Declination N. 


4 T. 4% 45 bl 90— 8. 589 45 FOR, 3 
o o 


K Amp. N. 
— T.; 8 4 8 90⁰ — 44 15˙ 1. 22 5& 
Comp» to go⸗ is 677 04. That is, 


| riſes — E. 670 0 N. TI. 
The. Stat ſets 7 75 67 5 N. —— 


3h. 55m. and his Declination i is ar deg. 10 m. North, 
found as above. 


PROB. IV. 


A Fixed Star's Declination. as ſuppoſe he Star Caſtor, | 
whoſe Declination i is 32 deg Ts 05 N. 4 — | 


Difference given (as admit, I obſerv'd the ſaid Star Caſtor 
to riſe 1ch.48' 44” on F:bruary 20, 1732.) to find thereby 


on Latitude of the 9 and the ſaid Star's Ampli- 
rude. 


Cox. 


4 T. * Aſcen. Xx. 1 SC. comp. Lat. T. C. 


40 15 North; ; when his Aſcenſi onal Diflerence is | 


and his A ſcenſional 


OE c EY 

22 * _ = * 

— 3 LE — 4 - * n 
pl * — — 0 


N 
Pls. 4 
T 


\ 


Consxrucriox. Wirk the 4 


E 


* . ] 
0 
3 
-- 
Pd 


Is 


* * 
* 
9 
7, 


— 


* 
* 
7 
=} . T 
* . * * oy 
& , ; 
: 8 
# } 
4 s 2 1 
E p 6 _ 4 
. 12 A 
8 . 1 
* p ” * ; 
S 5 
ö 0 
* 
# 


Laſtly, drawing thro a and & the 


at Right Angles thereto the Prime Vertical Zan, in 
are given AB the Aſcen. X 52 deg, 


the Triangle 2 B 


* 


20% The Dottrineof the Spbere ! Or, 
. Aſcenſichal Difbrefce 


found as below, and 


Declination of the 


Star, 32 deg. is 
you may  proje& 
and ſolve this Tri- 


of Right-angled 4. 


L- 4 x. \ Q Fed F. . 


By making 4 B= 
-Aſcen. X. 52 deg. 
434 m. and drawing 


the Meridian- Circle 


thro' the points N, 
B, and 5, to cut the 
Parallel of the Star's 
Declination in . 
Horizon H O, and 


34 m. and B & the Perpendicular = & Declination 


2 deg. 23 m. to find the C B A & Comp. Lat. and 


ypoth. a * = Amplitude, by Caſe 6, and 8 of Rig. 


angled Spherick Triangles. 
Star's Right Aſcenſion 


Ih 13 


— — 24 00 

Sum — — —=— / — 11 14 

Sudt. © Right Aſcenſion 232 35 

i 3 3 — 

Add — —— — 12 00 
Sum | — — 20 19 00 
Subt. Star's Riſing —— 10 48 44 
. 35 pea « — 
Star's Aſcenſion X + 6h. e og 30 16 
8 Abate — — 1 06 oo 0 
33 | 4 ä = Ws RED 8 —— 
Star's Aſcenſion X's 3  _.. 03 30 16 
in Time — — > Os : 5 


- 


Afroniien X's a= - — 


Pace a edel. 


i & Decl. * a 4» 8. * Acen. X 1c. 5 
comp. | 
. zz de . — 2 90 deg.. LT 52 deg. 
m. 1 : = ELL T2 m- which 1s the Latitude of 
the 1 Northerly.. | 
2. fs & 8. C. 5 Decl. :: S. C. KiK 
8. C. Ken 
— 8. 90 deg. 8. C. 32 deg. 33m. — 8. c. 
52 dep. 34 m. — 8. C. 30 deg. 47 m. , 
Who Compliment to 90 deg; is 59? 1. 


T hae i is, the Star's E. 5913 N. d at his nit ing fo 
AOL, is 2359 3N. at his n ww * 


- : ( : 7 x 2 


p RO B. V. 


1 Star's Aſcenſional Difference (ſuppoſe as in | the 1 
Star Caſbos s, which i is 52? 34) on Feb. 20, 1732 ) and A 
plitude Eaſt 59 13 North, given; to find its Declin: 
on and Laciruile of the Place of Obſervation. | 


Ts PROJECTION 2 

IL . Fl: . Make x the North, & the South * and 5 
EA Q the e 3 | L 
Qial. 
2. Make s B the 
Baſe = 522 34', the 
Sun's Ampl. from 
the half Tangents ; ; 
and thro? the Pts. 
N, B, andes draw 
tlie Meridian NBS. 

3. With the half | 
Tangent of 592? 13' 
= Star's Ampli- 
rude, and one Foot 
in 4 deſcribe a ba- 
rallel to the Pri- | 
mitive, to cut NBS 
in K. Laſtly, Thro? a 4020 * 8 the Horizon H4O, : 
and at Right Angles to it, the Prime Vertical Z ; 
then in the Right. an led Triangle a B are given che 
Bale aB 529 14, _ Hypother.uſe ak 59* I3, to find pe 
the Perpendicular B = Decl. and Angle B & at the 
B.ſe = Comp. Latitude, by Caſe 7, and 3, of Right» 
apzled N Trlangles, . 


85 


Ne Dottrine ft the E e : 2 W 


In 4 S.C. * Aſcen. X. R :: . c. * Ampl 5 8. C. | 
* Declination'North.* 
r C. 52 34 —5. 900 — 5. c. 39 13 — 5. C. 57 
23. Comp. is 32? 37 
2, A R.. T. & Aſcen. X.: T. C. * 1 — 8. C. 
Comp. Latitude North, 6 

— 8. g0%——T. 52 „rc. 59 „. c 512 
06 required. 8 8 


A Star's Declihation (ſuppoſe Cafe 8, 320 33' ' North) 
and. its Amplicude (obſerved Feb. 20, 1132, to be Weſt 
$9. t3'N.) given; to find the Latitude of the Place, and 
the ſaid A s Aſcenſional Difference; and ally the time 
of its riſing and ſetting, : 


PROJECTION. 


1 p. c. Q& Make N the North, and & the South 
: Fels, as before. 


N? 3 5 ;. Deſcribe the 


oe parallel of the Stars 
0 Declination 57 27 
+: _ diſtant from N the 
f 3 * North To... - 
5 1A 1 Deſcribe « pe- 
Q © el to the. Pri. 


5 d gu. 59 13 equal 
55 tar's Amplitude) 
Ko Giant from 4 the 


— W Pole or Center of 
K - : the he former v. to 
x | cut the former Pa- 

og 1 in $. - | 
4 the Center, and 
4 draw the Horizon Hz ©, and at Right Angles there- 


| to, the Prime Vertical Zan; and then in the Triangle 


# BY are given, the Hypothenuſe 4 =58* 43/= 
Star's Amplitude, the Perpendicular B & 329 33'=Star's 
Declination; to, find the Angle R 2B equal to Comp. 
Latitude, and Baſe 2 B equal to the Star's Aſcenſional 
"vm by Caſe 7. of . 2 Tri- 
; 4. 1 


; EW 2 | | A! 
- - — — —— * U 2 % b 


| . 
e 
; 1 4 $4 


1 4 * * : — . * 8. . 
2 59 43 e, 32 wy — hr 
1 to 90 =5k 13 E 
mk 8. c. Amp. # : 

iſſerence. 
15 a &. 59 13 — a 2 23 8 & 5 : 
805 e 25 35 5 Star's "Kenn CITE 


7 


FT 


12 2 oF, 
— * * Baer Righ 
-,iAdg 


+ 3 # W 3 N 7 
8 6 * 8 PR - — „%% 
FY 


| 2: 8 2 5 2 * . . 2 3 14 ! 
-»20©'s Right Aſcenſion db Wot har 0} } 


BE on TO hay aims „ 

ebe 20, thetaron the Mtidian © . 8 19 yh 
Stars Aſcens X in time 3b. 3020” 
Add — | — 00” I gg 


Starz Aft. dif, +. bl „„ NE 0 
Ts the Stair's coming on the Meridian $hi 19 oo" 
ere —— . ner 12 80 o 


0 tdi. r — 
2 9 do. 
T iv Acer. ares o. oY 33 $3220 


e 8 n 3 I 1 1 —— — 
1 Sur riſes P. M. at. 5 0 = 46.0 — — 


— 


-_ 
4 FRE 8! 7 
d * e i i 7 20 
- 1 | : A 
„beste nigh 2. nnd 6) 8 


— OP X24) Sap ont Fatt 24's 4:44 
* x vo © 5 ” - 4 


"Sar her TY | © A onital 


rr 
A 841 1 + i affi* 
,PrROB. vn. 51441 


The 3 „and Latitüde of a: N ien; 


to find its Ri hr Aſcenſion and Declination. 7 
Note, 1. The Longitüdè of Star is an Arch of the 


4 


„ 


* 


Ecliptick, contained between the Biginning Sf! Aris, 
| and that Circle of Longitude, which paſteth py ch 
3 Or an A opts ered ours rg? the & and 
2. The Latitude of a - Sear, ia Arch fc Cirdet of 
Longiry 5 og between the Gauen, of che Star 


the Ech * 15 5 ee 45 in 8 ** by. 4 


5 — 
*». 


: : 3 

i 1 e % 5 . 7 N * 1 ee * e. 
P 1 K „ Nen nen, 
: ART 11. ; y : . ; p % : mY * 
; £ ” * - Y 8 * a - K 


n 9 2 „ 
9 . 9 : 2 
12 «JF cs \ 2 o N * 2 
* | — 23 f $8 eg 
a 


aka * * 15 hs 
4s | 
7 W ; | g 
8 & 1 %Þ 
Ur ne 5 11 055 2 0% 
* 4 4 v0 YE - I % . * 77 . Ay « 98 * ; 
2 4 { & . * 2 q 11“ 0 6 5”; 
Ba 22 2 - 5 , 1 
29 8 2 * ij rut 22 ** 5 5 „ ee | 
; L N N 
— gh. By A „ OF FG off AD: 
7” 4 * p F * * WI.) 5 * ; 4 
war's — 5 1 * 55 * * . 
4 * * 


's 3 n! 


55 | 7 ng mand his Right Aſs 
"TY 5 0corfiown! and- Decliy 
T — 135 —_ 


ae 4+ 10 AA | 
"00. e LEND genie: ulmod & 1836 5 $15 91 
Explanation ef the Selene. tA, 
d en General noe or Selfticiaf cure 
umoctlal. | 
SS rhe Sinton) orEcliptick; divided into the 10 
Signer and I, E, its Poles; P, and Sede Poks of che 
World. * | 251: 1 1835 
Se the Star's place in the Beli bei the 
Comp! of irs Longicude from S, and 5 tud 
718 ES. the Diſt: Serwixe the Poles of che Word 
| and of the Ecliptick, or Ee a 23” 3. 
Lebe Comp. Lat. A. or Coftors n 
The £ «IP irs Longitude from S. 
The . * P I Comp, ie Right Aſcenſion. 
r . 
in n e Wis An 
„ 


52 FER [GG Wr 7 


1 
n+ &, 
_ 


from ths TE 


FP . and tis done. Then in 
F NI are given, the fide I& = Comp. its Lat. 795 


-Conrained £, 21 14% 88' the Star's Lon 


0 Y 7 * 8 LL A * lg | 1 3 4 
91 eee 8 r re * 
41 . I ? - 8 « RE i 
N F $ " 0 N p 2 
— Wo * . 
7 - 
* 4 ** go , » 
a 5 8 
. 


3 FRA 58". diſtance from I, oy . E * I he 
_ 1 14s 28' the & Longitude from S 1 6. from to 
IL 30 + S 159 32 5 z: the Star's Lon- 

45 e from V.) co cut the Pars al of Lati in Xe. 
aftly, thro the Points P &; and 8; draw the Meridian 
che Obliqus Triangle, 


8 
che Obliquity of the Ecliptick PT = 25 30 Jo ont t 
tude” from 


Sto find the * PI its Right Aſcenſion, and ſide 


 Þ x= Compl. Star's Declination z by Prod. J, Of Ou 


=o. Atronomy foregoing. 5 
e 0 N 


1255 iS As ga Erie 2.5 
i 4 15 5 "Bar Eb... o7 14 
85 % 

2 

| Compy * - * 40 


n lef i 


— 8.71 LORE 44 . 14 m. T. 82degs 


m,— T 78 deg. o m 
gt. Hal Fade 8c. HaiP K. Gdes 1.0 Mut 
Cont, . = T Half Z . 1 
2 58 C. 51 deg. a4 m. SiC, 12 14 m. x. 


e ſes . nat x le reit 


| in eg. 40 m m.. T, . Fa 


Then Half 2 4 , 2 

Ludbt. Half K+! *. 5 7 MAT 
wi? ©15 Found — Is 

em. 1 4 (26 48_t Is £ of x elbe 


* Sum i. 5 2 o > the Sight Aſc. from 1 
© Subr, * 3 « 2 5 5 7 00 Den Aſc; from 1 roqs | 


* Fi: : 6 f Fa 


hes. ' 3 " 


Rem * 
* 47 8,45 bed + Ob. kcb : 3 00 — go. 


Declination- 


— 8. 6 deg m. 4 44. 0. . 


14 deg. „ deg. 16 Mm. 
bar II. * 8: 1 


oy 7 4 * . 5 1 7 
1. 5 


Nn r 


. | Ne Dehne of thei: 6% 5 


1 Whaſs Chmg. to 902 is 32 deg. 44 m. the Sears Deal 
tion North. + 1 
. cee en o f. Vf. 
The Right Aſcenſion aid FR e of a fixed. sar 
* Svea, to ind * Longirude and LY . 
| * (Aan e Fo 
_.-. me YEP Afrenbon of  Geftor is 136 Ehud of 601 
1 bis Declination ** * N. I demand! its Longitude ang 
— Latit * 2 * * * 3 7 


Ste the ut Kin WI 


1 70 are iven the fide Þ x = 571 , ſide 21 * 
| i Angle I 7 163, 
2 15 Right Aſcegſion from VS. 8 nd che ., K IF its 
Löngkude! from S and 1 &, its Latitude, after the ſame 
manner as in the laſt, or as in Prob. 3, of Aromen Ob- 
ligve r The Longitude is Fx 28' from 
„ From, 75 deg; 32 m. al. 1 Ni 10 
io m. | 


— "ps 


 ÞxRGh, Wee 
hey Longirude and Declination of a. fixed St 
« FTE its Latitude and "ON, 4 5 


ö N 7 Fo 1 * 
, e, 4 2 5, 


Ahe W Bright à in e abe 
WS, . 342.6 eg. 08 m. of x 
ſang clinarion is 
84 40 — 36 m. N. What's 
its Latitude and Right 
; 3 2 


0 
1 
1 
: 
| 
4 


227 146 


Here, are given the ? 


2 * <5 Obe nsr Eclip- 


* 8 220 tick PI = 23* 30, the 
EY - 4. #1 P= 32 0 
. Y Jo? + 8 27? o 


Comp. to 90; 28329 

0 e 2 R 's Long. from , 

3 E | | and PR = 4 24 

e 9 Cõmpe m Declin,viz- 

- . two. fides 5 an An le 8 to and the. /- 4 P == 
its Right Aſcen. and I * Comp. Eat. for 

| JeQion and Solution of which ke. Prob, 2; 0 of dae 


n 


15 9 Nr V 
TG. * 2 
OY Dos $7206 * N 
g N 9 7 


bade! e 


5 10 300 of Right Aſcenſion is 
: Bork or 17 2 from Y F required. 1 
„NN NM 


Tbe Lat rd and Righr Aſentian of a fixed Star 
COL its Longitude and e i 8 1 


n EXAMPLE, . 
atitude of the Bright Star in * Perfes's 1 £ Fr is 
oo * N. and its Right Aſcenſion from V. is.449 48“ 
K. = 2 12 2 Its Longitude and Declinayion., * fe- 

guired ? © ; 7 
| | Sev the laſt 1 5 
| Here re 6g) ven the Obliquity of the Ecliprick P 1 = 
238 300 t Comp. Lat. I = 39 52' and Oppoſite — 
EI = 134? 48 Right Aſcenſion. from, ys (for 90* 


Fel 982 134? 7970 find * I Þ the Stars Longi- 
tude from S. and ÞP & the Comp. of its Declination; 


far which ſee Preb. 4. of Ob. Aſironm U. 


Lon from & is 339 42 f 
Star's. 2 belton =: J bee, — 


11 fred States Latitude fo or 30 deg. og: m. M 
his clination 48* deg» 36 m. N.) and 2. Wade | 


(:h 59'or 44 deg. 45 m: from 7, or 134deg- 45'm. from 
V Siren; to find irs Longitude, * of the 


e "and : Angle of Fol 


n £4. 0:47"; „ 


242 45-5; * 
4 „ * * = a4 — 
NR EE en 3 77 Warr 


| | The Star's ie Song 
And Obliquity of the Ecliptick | 


The Obliqui 
of PLONE: : 2 a 
F') Iven; * its titu Q, 4 


r (27 20' © 


nk. __ 4er ow 2 85 * 


«36 


Fs: : 
* * 
* 


of the ſi nifier Lis“ 


Roc 


3, Cafe 3, of — 


) and its 


of the 5 U 
and ſide | & 590 
55 the Comp. of 


i the Lat, 309 08 
vi, 25 ſides and 
4 an ny yo to 


\ þ © + 


Hom By = 
on; . for Conſtrũtti. 


- on and Solution of 


which, See. Prob. 2, 
of Oblique Aren: 


7 . 55 


dude it is e 's 
fition 19 09 127 
23 39 | 
e 
300 ka Longituds 


ngle of Poſition 
RATE: and 


* 14 


u. | | 
t v 25 


10 257 100 from 


Yo And 90 deg— 


$7 deg}, 10 m. = 


32 deg. ;o m. Longie 
tude from S. Then 
Is pc. Q. The E- 


L cliptick, and irspoles 


drawn. 


41 Make the 2 
IE: deg. 5m. 

dy drawing ti Ob. 
Circle, or Circle of 
Longitude I & E; 
whoſe Pole wine be 


3. 


I*P = £ Foſizi- 


wy 


„ bertel to. an Oblique Circle 1 
n 2 - Diſtant from F. the laſt Pole 


to cut the. Equinoctical inethe point py by rel., 00% 
. which is the Pole of the requir 4 Oblique Catel 
eridian. a 
Es v of the Half Tangents) which let be 
Ae Ter of its Comp. (Ur. 45 deg. mm.) 
40 4% and chro! the points Y and S draw! the —_—_ 
Ry Goo or Meridian FS. and it's done: Then "nn 
Ja the Triangle P, are given The two Angles * If = 
1 o . = A Long wang *+l='1 ok of m. Pe 
t. 250 0 8 105 * TOP Jam. the 
| Cn Inns on 


1 8 — 
Ro 72 8 $9 13% *. 
tes. bs 45546 


* 
5 „„ 


Righe A ſcenſion 45 13 from 
Latitude -— 39 06 Ns. 


75 441 9 1918 P. R 0 5. xn. 24 7 
The Latitude of a fixed Star (2⁰⁰ 05 N And Angle 
of Poſition (x9% o/) alſo the Diſtance of the Poles- of 
the World, and that of the ſigniſier, or Ecliptick a1 L 
Given; to find ies Longirade, inn, and: Right 

Aſcenſion... T1 


- Here are given ths two dae 14 = 9 Lat. of k 


.59 deg. 7 m. P Ra 
on 23 deg. os 
| {Poke and hea Od. | 
poſ. L I. 4 19 de ; 
o m. to find the © 
other two Angles 
'Þ 1:5 equal Sar's 
Longitude rom es, 
& £1 the % Right Ze 8 
Aſcenſion from V3... © \ - 
and ſide F. the 
2 of its Deeli- 
tion; for the Pro- 
Jedtion and Saluti⸗ 
1 — KW 
? 15. * 
Nur. Gn 


Ft a ”Þ 


r ROB. uv. 


 TheObliqui of the Ecliptick N 8 T * 


Stars: Declination (48 de g- 36 m. 


«Poſition (19 deg. as en ;. 1 
| Latitude, pond High A ſcenlipn 

In this Proh- 
24m. Comp. 


1 55 


. given, Ne gd fide P 14 de 
5 nde PI papal or 4h 


-its Oppoſite Angle. EXT. * quat 19 25 „o m. to find the 
om 


xX eg 
el 
25 1 the laſt Proplem - 


Longitude from S is 
. Sy art 


4 5 Lon ade e fr 


Latitude 


» CRight Aſcenſion rom T4 


P R Oo B. XV. 
\ The Ri ghr Aſcenſton of a. fixed 


„ *PI its Ri ahr 


om Wan Th: e ee en * 


> 55 * * 4 
395 50 
30 v7 dr 


Star, (ſuppoſe tha 


75 5 a in Perſeus's Right, Side 134? 45 from VS) and 


K ngle of Poſition (19 05% Given ; z find 1 its or h 


Longitude and Declination „ 
"Here are n * two Angles 


Q 


- 
* 


dl 


1 7 * = 134% 4" 

P =190 of and | 
ata ſide P12 
5 deg. 30 2 


clip. ſind the 
1 * We; 


the Comp. of its 
Lat. and | PIX 
its Longitude from 
Sins tth fore 
going; v only in Pro- 
8 76 00 of this ybu 
muſt deſcribe the 


Parallel to an Ob- 
- Hque Circle 19 degs 


o min. diſtant from 


che Polz P,. to cut 


the pole of. che ether dunn, erde vr Cixele 225 . 


og. in 1 


1 


Comp. 
s Lat. ſide PN 


Age a 2 ERS 


* 


* bade 4 ae. 
is 000” A | 


ary 
te a 0 * 7 Klare s z 22 bs 2 k 
ongitude is rom 95: 7 
Tb 4 bg forchs 


PROB. XVI. 


In the Latitude 1 deg. 33 m. N. April 1. 1732. tho 
bas hteſt Star in Northern Crown comes to che 
Meridian 14 Hours after the Sun (or 4 9 0 his 
Declination 27 deg. 5 m. N. 'T demand ity Height 

_" the Sowa when 1 it will be due laſt ar W K* | 


PROJECTION 


R. . Lat. fer off, Axis, EquinoRQtial, and Pa 
2) ole of the Star $ Declination, drawn as before taught. 


2. Thio' the Interſection of the Star Parallel of 
Declination, with the prime Vertical at & and p and 8, 
deſeribe, the Ho A ok or Meridian Px S. 

Auen in the: ght. angle oy Spherick Triangle V Bk, are 
given the C. at } = ride. 3 yoo 1 * B the 


tar's Declination 37 
Alticude, and I B che Ze when i will 15 by dre i 


or Weſt ?. by Prob. d. of Aftronom 


48 Lat. + $*Dec im - S* Al N or W, 
—8. 51 deg. 34 m. 5 0 f 


1 
K 
9 tn # nn. 
3 To . 
5 SF HF - 
4 . 


9 ö 0 — / 
38 deg. 28 1 * oe” 
37 deg. i m. $24 105. 


2] Whoſe Comp. to 


99 deg. 65 deg. op m. 
converted. into Time, . > — — 
is 4h 20' 28. This 8 TE © 
ſubtrg&ed- from the Time of the Star's coming to the 
Meridian, gives the Time jt will appear due Eaſt ; but 
the ſald Arch of Time, added to 1 * ime of its paſſin 10 
aver rhe Meridian, * the Tige i it wilt be due We 

For een 5 


, | From 


From the Time the Star is on che 


Meridian il 1. is — 
. ts Arch laſt found ti . 


| Tims whan the is due Fat <4 


-# 4 Maar A n, n 
The Star on the Meridia . — 00 
cr che ſaid Arcl'* ———— e 4 20 A 


i e | 4 — 4 
A gives — e 10 20 49 
Rejec 7" | 5 *. od o 
| E - 4.033 | — 
n Time u. . a. "Felt . i £6120 a8 
am N 5 50-913 10-458 
P R 0 B. XVII. 


The Altitude of s fixed Star (oppoſe the bükres! in 
the Crown 45 deg. high) its Declination 27 deg-. 51m. N. 
and the Latitude of the Blace (41 deg. , North) 
given; to find r and e * the Night 
_ 90 e [72 Aa 1 - — 
8 Ws ' PROJEC2ION./ bog" 

1. 3 Co & Axis P.4S, i”: E 00 para 

3 f Doclinatian 62 og? 

from P the Fort Pole) 
drawn . 

1. Deſcribe a Paral- 
E * Ste . — 
tude 7 9 — 
Z the Ze ae 
cut the para alle yo be 
. in x. 
FThro' the Points 

| iS, *. and 8, drav- « 

| 4 Meridian 7: * 8; cad 

8 2 =, ene: the. Points Z 2 U 

4 8 * Azimurki-Cir- 
5 e ZN .... 

Then in * oblique Spherical, Triangle Z are givs 
a, ZP equal ro Comp, Lat. 38 30, Z* the Comp. ofthe 
;rar's Akitude 45 deg. and P &, the as yy of its 
Declination 62 09'; to find 25 Angle Z, the Star: 
Azimuth from the North, and the Angle Zee, the _ 
hom Noon, by Prob. 10, of Oblique CEA, Qr geber 


wiſe thys : 5 | - "Then 


1 
* * * 
* 

By 

” * 


N * 
Y 
* 
| 0 
* 
. 1 


1 ION. 

(Late LE! A. Br S. C. Lat.? Seeed 

Alt, 45 00 e —8. 459 —$.26 

-- Clec;'63 09 4 07. 

. —— 2 
147 39 


. 8. ar 4 — \ * 
7 * 


-- 


Difference 5 
A. 4th $. 8. half Z, FIN * yn T4 . zh Sins. — 67% 
2 07S. 727: 49—$ 10 925 230 * 

| Whoſe . Silk! is 9.603913 


F — — 
Radius added,! is 0 | 29.603913 
Wie 8c. 00 40 „ 9.301956 
| Double 4s 101 40 the Star 5 Azimuth from the North 
Ed thas Altitude, 


PS 


4. For the Hour of the Night, twill 3 
4 8. . Decl. a. &. Azim. : „S. C. Alt. -- Arch. 1 

— 8.62 098. 101 28 45— 8. 52 5) the 
Angle ZP; which converted, into Time; is zh 33 
This ſubtracted from the Star's Southing (14 h. (before. 
found) gives the Hour of the Night 10h. 27', if the Star 
wers on * Eaſt ſide of the Meridian: , But added to 
tho time of the Southing, gives 17 h. 3; (or 5h. 310) af- 
ter Midnight, the Hour of the Night when the ſaid 
Star! js on tha Weſt. wen of, or is 1 1 the Werden. 1 


J 


. 


2. te Doktrin of: 4 Sher ; ky | 


ELF PROB. XVIII vi nite... 


| The Meridian Alcirade, 0 r «Picton of an uns 

 - « - knownStar or Co- 

12. — "og 13 met, and its diſtance 

L From à known fixe 

ed Star, given, to 

| Lad the Latitude 

and Longitude! of 

- the. ſaid N 
ow 5 TW: ES 


5 
* * N * 
9 Examples. . 
2 * 
% 


| 1 the Laticnd 
> of 512 32' Nort 
che Meridian Al- 
titude of an un, 
2 known Star 1 
| 65 36 (or 3 its Declina- 
tion 79 52') So South 
(for the Meridian Altitude 300 36 ſubtracted from the 
Comp. Lat. 380 28, remains the Declination 19 52 "433 
Alſo his diſtance from the Star in Cepheus s Girdle, i is 844 
32 given, to find his Latitude and Longitude. FS 
& Cepheur's Girdle, Longitude 19 36'of V, or 21 36 
from T. its Declination 69 19 North, Comp. to\go? = 
20 43 z Cepheus's diſtance from the North Ong, and f its 


Righr Aſcenſion 21 ho 25 , Or 32 15 15 R 1 47 


1 PROJBCTION. Fl 

1. p. c. q. The Ecliptick SVA, drawn; 1110 the 

Den thereof PI hoe off, and IYE drawn; then, 

t off the known Star's Longitude, 31 36' from 4 

to I, and deſcribe the obſcure Oblique Circle II E. | 

3. Draw the Parallel of the Star's Declination, t 

| 9 43' from P, the North Pole, to cut the laſt Circle in 

- | od through P, I, and 8, dray the Meridian Circle 
7 4 

4. Deſcribe the Parallel of the unknown Star's Decliz, 

zation, as 4 u 82 01“ diſtant from 8 , the South 


Poles 
c. On 5, as a Pole of an Oblique Circle deſcribe a Pa - 


rallel #£ 84 32' diſtant therefrom (to cut the laſt Pa- 
rallel of Declin. « 4 v in 4, the unknown Star) by Prob, 


9. C of Neef 5 | 
ale 3. | 6. Thro! 


©: 


e 


. 


Fahne V ö 223 


8 T * Ss 4, and deſcribe the Meridian of the 
unknown Star P 4 . 124 laſtly, thro' the two Points 
band's! deſcribe an Oblique Circle 74 4, by Prob. 3, of 
Keren and its done. Then in the O lique Spherick 
15 e pa, there are given three ſides, viz. P 20 
43 « Complement of the known Star's Declinati- 
on) Pa=97 52' (the unknown Stats diſtance from p 
the North Pole) and bs = 84 32 (the diſtance between 
rhe two Stars, to find the Angſe P (che difference of 
i Lage e r derer n Cepheus Girdle and the un- 
6 Staiß: "Thorefor re e Þrob, Io, of Oblique Aftronomy, 


Or 822.08 Sine Co. Ar. o. ol ioę 
. 05 Sine Its Ar. 0.451 36 | 


— Ab 23 203 uf 3 7 / VL 1 4 5 \. | 
„ Har z 107 7 „% 9.9065 
7 or 43 or * Sine „ 086, 


0 «.# _ 
- . 


*. : 0 1. 1 #28 9 8 haters Ms ME. 1 12 80 — * 2 : 5 
LY Diff. mA. 11 } MET e ES AR, 9170455 
„ 4 4 * We L 25 
1 j —_ 5 ' of vv —— — — 
l * #, 1 4 $25.14 : 5 | 7 i 4 | = 2 6 
5571 03: Janfy 7: \ J / 7 8 49.918279 ov 
— ; \ - | 


£5 & 7 . 1 8 o ' 
ST wt. 3 COP: | A + Wo oF 2 85570366 


1 1 Ka 24 the anl. 


4. A ed ro C bed s Rt. Ac.) 5 
kene ſe the unknown Star is to the 321 15 
Eaſtward of the thown Star . 3 
1 Nr orb ey, 5 18 BEE. r L 2 | 155 
| A FE 
Keſeck ciel, „e e „ og 
be =: —— 8 e 


' Rethaidd' the Righ 4 Aſcend on ” 
of theynknown Star 5 wo 7 10 39 

And now, having «ph Werke Star“ 's Dedlination $29 
2 So Rand His Right Aſcenſion 10 39, its Latitude 


ee 19 4 eh by. Prob. 8.  foregding. 


72 A 
ONARY 20; ROB. XIX. „ 
The dene and Longitudes of evi known Scar 
with the Tiſtance of ia Pla ee, Comer, or New Star, from 


tach of them being given ; to oe" t unknown Star's 
e and Longitude. 


Ex. 


W 
* 


1 The Dorineef the Sphere' on 


Rt e 7 — 2 7 od I 
4 nel | BY CORO OS 5227p 
Swan Bit. -49 ol N. 8470 7 


Lat. of Perſeus s fide 30 05 N. 5 27: 40 Ne 
che unknown Star's Diſtance co. Swan® Bill is gy® 

og, and from Perſeus 8 Side a 97 Hen, to ind the un · 
knowa Stars © . | 1 5 9 


| p 712 +75. 4 es $54 AS 2. 1 115 1 
| ra 6+ A ip R 0 fue 1 1 0 1. (£04 92 ** uf 1 * 17 
1 b. c. Q. 12 Ecliprick va amen and ie. Ob- 
enn 


Pda. he 
wo * W.. 4 «al 4 795 


> NY «6 £7 2 F DD 


33 
| 3 4. Through the Points ) and M aefciibs rw 
Circle, by Prob. 4. of Ster 


721. On O, as u Pole of Oblique Ciel n;: 8 
Parallel = 4500050 diſtanr therefrom 3 Alſo on 
Pole, deſcribe another Parallel 882 3% diſtant phone, Ha 
to cut the former parallel Cirebe n N. for the unknown 


Star, b Prob. Caſe Fo St . 
; 6. Thro, 0 ITN and M, and Land N 


| deten Oblique Circles, by 2 +: of So: od it's 
done. | wv 1018 CURING 


* 
* * 
9 ., Z 5 * 
— * . 
I - : 
- 


. 


jungle ey: re given iche twp ſides | 
om | $.'0 the: Mia Hl We . 
Lat. f le ws i 1 5 1. 2 8 


rn rende of 1958 t ts b 
stüls, 1 ehe ac Gon 


| borer wg ge 7 Q 5 oa 14.0 


As S. Half Z. fides «+ 5. H 5 
coat. ert X. es £ fas 8 en 


ie iff So *r. 4 
4 LC. Half 2 ſides, 1 des? T. C. 
kiel Cent z. f dir $.C: f 2. fe ng 


8 9 0 2.4 
h 1. r d m. * 5 1750 90 86 — 1. Fe ++ 4.4, 


Th . 
al deg epi, © Com Rt 


EMCI SS, fide. NN: | 25 h 8 


mus. 25 m. 3. 
120 deg: 33m. 8. 8; deg. oꝛ 2 — 5s Wa 
Th £15 419 812 


8 In the Ob, Triangle MNO Ars now 
fides MO = &5 ee m. the Diſt. in thethres 
known- Stars, ON > 3 Star's pon from the 


Swan's Bill, 549 deg «nd MN. qual 8d 
the Diſt, fro om — ade, "Py 7 e 7m. 
MON. 4 by Prob, 5-2 nina; LE Ag. S. = 
OM :85%08'.; -.... 285 — =: So — 
GON As, 0 pode 
— 49 0 %% 5 ; 
- 223 . 4.0 4 4 | 


q ; k xt. . # "245 
n mne "HE OLE 26531 FA uf! 


(DDE Ip i: — Ty 8. 5 been 783 55 


N — a #45 bo 1 
* 
Dick. 22 3 — 
N 55 41 7! 1 843615 
, 0 R : 1 Dt 72 
, PEPE © i * Iren 745 5 1 f 2 — ame 
vi . ear! 19.676. 
a : f 5 2151 - 1 Wt N . 3 7 3 474 


— 
— 
KN 
* * 
t 
4 
$= * 
*. 
bk 8 
— . 
* 
— * 


| Doubled, it 0 „ 
| Na ror 8 5 MON CH 


* 5 
44.8, y * ; F — 


e is 0. Noe. ir | f men : 


2 te re are ire 7 aun a th « Trnngo NG QI tlie tw 
| ſides 7 | equal 8 872 9 05” and che Chr 

i} | rained Angle N 12 155 41 5 d og the Angle OI N, 
1 the Difference of Lon We * Hol Swan's Bill the un- 
1h known Star, gag. the he Comp. of the unknown 
1.3 | 1 15 Latitude, b Prob. 


. Half Z. ſides 25 {ride fides ©: T. C. Half 


9 „ T Half X. Z. | 
. 45 deg. ob ns 04 Jegi of 5. f. e. 70 deg: 


Aa. — 1 
0 ng Haz ſide, j- 8. c. Haif & fides r. C. Hut 
Cont. & '* Half 4 is, ” 
2. C. 45 deg. ol m. S.C. — deg 6 9 7 
: 70. deg. 40 Ms 


Add the Half X above found 
Suh i is the Angle OIN = = h 


| + whic add 4 Loig.of * dw 1 


8 ON kan Star's Longirad * 8 25 72 2 of: 4 
4 | ( 4. —— 
ET 8. 2 018 8. Ke ON: 01 
ide N 


— * d 20 m. - 8. 40 dep. 05 m. SS, 141 4. 

41 m.—8. 8 fog. 57 m: Which ubtrated from 90 deg: 
remains 6 deg. 03 m. the Unknown in . : 
Northerly. . N. * 


R OB. 8 


The Altitudeg 'of two, known fixed Stars when they 
re both in the fame Azimuth, being Given. to find the 
titude oſ the Place of the Obſeryations 


EXAMPLE. 


in the. Northern Hemiſphire admit 1 had obſerved 
two known Stars in one Azimuth-Circle (viz. a Plumb- 
ling being held up, euts both tlie ſaid Stars) and ſuppoſe 
the Altitude of the higheſt Star was 75 deg. this Star's 
Declination being 30 deg. North and Right Aſcenſion 
From Y 80 deg. the other 5 Altitude 5? his Decli- 
pation 25 South and Right Aſcenſion from Y 60 dep- 
1 demand the Latitude c the Place 7? BROS, 


% "$3 
o 5 


. 


e = 


pat N 18 R * 
= * 2 W ** . 
8 ** 1 
4 S F. 


N ld. 
YONOMY. 227 


CCC 
Firſt, from the Right Aſcenſion of one Star aq= 80 
ſubrra& the Right Aſcenſion of the other 2 = 603 
remains their difference of Aſcenſion p q = Angle 15; 
that is, 30. Alſo from 90, equal to 4 , take Star's Rt. 
Aſcenſion #4; equal to 30, remains 4 10, equal to /.. 
SPZ, and Ln Ps 30 + the L SPZ 10% equal to LZ 
equal to 409, and the Comp. of tlie higheſt Star's Al- 
titude Z, equal to 159. Therefore in the ſuperior Tri- 
angle Zps are given the two ſides ps equal to 60, the 
Comp. of the higheſt Star's Declination, Z s. Compe of 
its Altitude 155, and oppoſite Angte Z p s equal to 109% 
to find the Star's Azimuth from the North. 


y As S. ſide Z.. S. LSP Z : S. s p. S. LsZP Obtuſe 

0 Star's Azimuth. . LEN 95 
. I5 deg. 8. 10 deg.— 8. 60 deg. — 8. 33 
deg. 31 m. Comp: to 180 deg. equal to 144 deg. 29 m. 


4 With which deſcribe the Angle s 7 P, or Azimuth- 
Cite!!! =, „ 
2. Set off the higheſt Star's Altitude, as at s, the other 
at n on the ſaid Azimuth-Circle, and on the points , 
s, and u, as Poles of Oblique Circles, deſcribe the Paral- 
jeſs ln p A, and He p u, to interſe& each other in P, the 
North pole (or you need only deſcribe the laſt Parallel 
diſtant from $60 deg. Comp. of the higheſt Star's De- 

PAler II. CEE T | clin. 


x 255 A of the Guss: G. 8 


Lin. 'ewill cut the Primitive or General Male in p, 
the Pole, as gp | 5 aal Ko 

Draw the Axis p 45, and Equin 20, aid | 
1170 the points pgs, py draw dcaw the Meridian 
P95; and through the paints p, u, and 5, the Meridian 
pus. and it is done. 

The Solution msy be ſeveral ways erformed'; but 1 
ſhall only ſhew the laineſt, viz. in the Triangle guns, 
given pu =t15?, the laweſt Star's — From the 
elevated Pole, s p=60 deg. the higheſt: Star's diſtance 
from the ſaid Pole, $ equal to 70 eg. difference of the 
Star's Altitude; alſo the oppoſite Apgle n p 8 30 deg 
to find the other oppoſite Angle P 1 ö, by Probe by and 6, 


[i | of Oblique Aſtronowty, £ 
4 I. Ai s. fide 19. 8. Angle up-: 8 fide rp $ . An. | i 
4 gle pur. | ®. 
. 2. 70 deg.—. 30 deg.—8. 60 98 —S. 27 deg. 26 m. 2 
1 * 2. 4: S. Angle np. S. ſide Zu: : S. Angle pn Z. E- 
48 S. ſide Z p equal to Comp; Lat. 0 
163 — 8. 0 deg — . 8 deg.—8. 27 * 26 me —S. 45 deg. P 
Þ.* 34 m. Comp. is 44 deg. 26 m. the Latitude e, 2 
Fi Ir 
Vid aving now laid down, great Variety af: Problems i in I: 
he * Arapgmy, both ip relation to the Sun and fixed Stars, di 
: 2 In 3 very plain Method. both at ta their Conſtruckion C 
103 an el ularion, as projected on the 12 of the Gene- by 
1.0 ral N On, and ſolſtitial C olute, 1 proceed now to e 
ye | give. ome. Projections on the Haus of the other Great th 
16 Circles. viz. the Equinoctial, Horizon, Eciiprick, and II 
1 | prime Vertical; but ſhall amit the Calculations, to a- by 
$i void prolixity, they being performed in the ſame man- Ste 
1h ner as before is tangle Vide the Wie 570 s 4 25 
1 on each Circle. 5 | 
. | eq 
bh 1 
A w 
. 5 ſha 
. 9 
by the 
4 A Ver 
"vB £20 1 £3 
14 CN or 
35 pp ent 
4 PROB or | 


5 Praſticul Aftronon 
% f l to biel Po © Borie = 72 
f 273 75 7 wh 2 1 5 : 5 | : ; 75 vo : i k 
| 5 = HE Sun's. Longitude (25,gdef- 30 mi. of &) ar 
23 bis greateſt Declination (23 deg. 30 m.) given 
do tind; his Right Aſcenſion and preſent Declination, *- 
000 ͤ 
' >. The Learner is. deſired to look back.to the Pre 
. pn of the Sphere on tlie aboveſaid Circles, an; 

Alo to the Aſtronomical Definitions. . 

- 124. 0%) ener ET. 
I. b. C. O. And the Equinoctial and ſolſtitial Colure 


drawn. | at. &f 


@OrB= 23:30" ©'s 
greateſt Declination, 
and continue the 
Oblique Circle to a 
perfect Circle, as 1 _ // 
AVS; which you Pj 
may divide into the 
12 Signs, by 45 | 

ding the Oblique | X a 
Circle or Fcliptick , I 
by the Pole p, into X C wt 


every 30 Deg. from IX 
the ang 25 
I, Ce, all round. 
by Prob. 6, Caſe 3. f 
Sten eng ne | 
3. Affen tha 1. oo TWP +4. £5 
manner, by the ſaid Prob. make the Hypothenuſe J © 
equal to the Sun's Longirude from Y, viz. 55 deg. zom. 
and. through © and the Center p; or the Pole of the 
World, draw. the Meridian:BOpC, and it's done. Then 
ſhall the primitive Circle Y repreſent the Equi- 
noctial, and P, its Center, the North pole, P Ve the 
LEquinoctial Colure, QP Z the ſolſtitial Colure, -BOpC 
the Sun's Meridian; and in the Triangle Oz are gi- 


ven Y Hypoth. Sun's Long. 55 30' L adjacent OY 
23 30% Sun's greateſt Declination, to find Y B. the Baſe. 


or Right Aſcenſion, and BO the Perpendicular. or pre- 
fear Declin. by Caſe 1, of Right- angled>pherice Triangles, 
or Prob. 1. of Aſtronomy foreZoing. | ES 
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Meridian FP © G. and i it's done; and then V B © 
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450 The Doerrine of the 9055; 1 6, 


2. "To Projett the ſame on the Plain of the Horizon, 


it's thus; 

Wy CAE. with * + 4 2, and cb. Here the Primi. 
. C OTE AD is 
. E © "the Horizon, and 
INC : ae Center the c 
4 of bent Neu Th Din t 
3 . Teas e Diſtance E © 

SLED \ Flom the Zenith 
of „ N to cht Pols is the P 
77 . Comp. Lat. and £ 
Wo . from the Zenith L 
1 1 the Equinoctial p. 
6 the Late Ergo, Ser | cl 
"> off, or make ZP= E. 
SF, | 48 28“ Comp. ar 
Fa. Tat. from the! qr 
1 - <p 9 | 6 „Tangents and 7 as 
5 5 a = 75152 from ; 

hb Abbe, and draw the prime Merida * P 2, alſo 
he Equinex 7 Z a. a 
off From Z . 51* 32 rake B * S5 5 ; Retmain & 
o Then make Z & = Half Tangens 200 2 and Di 


E the Ecliptick 7 S 2; on which make Y © = B 
559 30“; and thro' the points O and. P deſcribe. the B 4 


18 the Triangle to be ſolved; in which Y'© = Hypoth, 
$5? Jo' the EBV © = 23? 3o' is given; to find 7 

Right Aſcenſion, and B © che preſent” Declination, 25 
tore. 


J. The projection of the ſame on che rlain of the 


— pd __ IS bd 


— CD I — Wo 


wm fee. 


| the Ecliprick. 
Half Tan- 


| Diſtance rom the - 
poles of the E- 


| EquinoC@ial, and 8B 2 


quinoctial Circle, ; 


* "ane Auen 


. Here the primitive is the Ecliptick and 

chi. Center p its | 

pole. Make p 4 

„Tangent 37 
the Diſtance 

of the Poles of 

the World, an 


2 Make alſo 


gent 669 300 the. 


cliptick to the 


and draw the E- * 


4 1 hs 2 


2 Make my B on n the primitive equal to the Chord of 
ee 30' the Sun's Longitude, from, Y and drawing the 
Diameter or Right Circle Bp C; then thro" the paints 
B P and C, deſcribe the Oblique Circle or Meridian 
BP C.; ſo ſhall 1 B O be the Triangle, in which are 
given Y B = Long. 55 B © equal 239 + Sun's. 
oreateſt Declination to find * © his Right Aſceyſi ion, 
and BO his preſent Declinarion by the for mer 
problems. = | 

4 The Projection of the Came, on the Plain of cha 

Fee Circle. 25 


. 


4 


Pant IL 


N 


1. P. c. % Make 2 & equal co the Lat. or E c= to its 
— | _ ſerahe the; Equi- 

nottial a K y, 
and find its Pole 


tude from 7. 


. Jo T n con- 

ns . Me- 

ridian HPO to a 

ren Circle, de- 
c 


735 OY N 4. +, » Meridian thro! 

the Points », ©, and P; alſo the Azimuth Circle ZN. 

and it's done, O Q = Hypoth 55? PE B O ©'the 

Sun's * Declinarian 23% 30 ( B Radius given, ta 

find OB the Baſe equal Sun's Longitude, and the Perp. 

B O equal Sun's preſent Declinatioun. 
— | FROM 


The Latitude ( 19 30“ N.) and the Sung Declination | 


os 15 N.) Given, to find his Amplitude, and his 
Rifing and Setting, and his Aſcenſional Difference, con- 
ſequently, 1 and Setting, with the Length of 
the Day and Night. „ 5 
Prejection on the Plain of the Equinoctial. 

1. F. CQ, And F Z made equal Half Comp. Lat. 
of 30“ and PH equal c1* 37 from the Half Tangents. 
deſcribe the Circle AZ Q, for the prime Vertical, and 
AH for the Horizon RES 
2. With the Half Tangent 66 4; Camp. Declination 
deſcribe a Parallel ta the Primitive, or Equinoctial as 
| ©BCD. and it cuts the Horizon in O; then thro' the 
Center P, and O draw the Right Circle or Meridian 
POM, and it's done, ſo ſhall AOM be the Triangle, in 


* 


Wanne nme +> 


— 


5 4 7 
. Ex 


* * 


ribe the Sun's 


1 / tee er CCC 


IR 45 9 3 . 2 F * * 4 ä R . 
"4 - 1 * * * \ [IBF 8 3 6: 
2 | k : =. ; | / : l * . 
1 1 * ** . , (4 2 
4 3 : 1 8 8 5 ES th „ 
"'  Bratfital Aftrotiomy, © 445 


Lat. 8.30 be yen; ;ro find A® ual Am and AM. 
Lo Eg Differdnce, | ha # 


2. The 3 of the fame on the Plas & 5 
Horizon, | | 


WE 7 P.C.& Make ZP = Hate Tang aſi 58” 67 Com 
Lat. and 2 540 1 N a 8 
30 from the lame, 
as before; and draw 
he I Meridian 

oY and Equi- | 
—— AZEQ, pro- 

| — e. 2 

5 * inhirive, to - 
1 a oa p. l 
with the. Con. .of 
the Declin. 6 \ 9455 
deſcribe a parallel | 
to an Oblique ir- 
cle to cur the Pri- 5 
mitive gr Hori- 5 


7 


don, in S. 
La. Thro' the pala 8 wn OO" 25 drive. the 5 
Right. Cir rel e, 1 


ar Añzim. ®ZS; 
and then thro? 
the Points S, P, 
and ©, deſeribe 
the Sun's Meri- 
dian SPO, and MT 
produce it till 
it meet with the 
Equinoktial con- 
tinved in M, fa 
ſhall Aue be | 
the Triangle to 
be ſolved; in 
which OM der- 
pend. = Decling 
239 15' C MAS g 
the Comp. Lat. 2780 1 given; to find the Myvark 
A® = Amplitude, and AM the Bale 5 been onal | 
Difference, - | 


FAT Ls 8 14 1 85 E 


* 


| The Dotiri 
234 e Do riue of the Sh 
\ #Þ * : 5 + pr ng e bs Ip” 8 


hop” 5% Any Arch, (Side) « or Angle S the 
| Primitive, are Meaſured by ny ſame Rules as thoſe 
within che ſame. 5 . 


Ry Aon M 
The Lat. of a Place (50? zo) and Sun's: Altitude 


(E. 32945 N. or N. 57% 1 E. A. M.) Given; do find | \ 
his Declination, and Aſcenſional Difference. . 


1. Projection, on the Plan of the Eauinotlial. | 
I, F.. Latitude Set. off from P to H. and its 


Comp. from P ro Z. 
Pe 9 and = Horizon, 


and prime Vertical, 
drawn, as in the 
laſt Prob, 

2. Make A on 
the Horizon = 32? 
, 45', and draw the 
: ( Sun's Meridian PB. 

/ and 'tis done. In 
the Triangle ABO 
are given - A & Hy-. 
poth. equal 3245 

N þ Amp. L BAOequal 
e | Comp. Lat. 390 300 
to find a apes. ©B the Declin, and On AB. the Af: : 0 
7 Diſſerence?* Vs 8. | | 


' my wy, as ad his Ac__ ca. 


* 


* x of . 
* 
; ; be 
5 it 
% 9 vn 
k, 2 $74 
* * 


þ 


| {ropemy. . 225 
n > EE "vat 24 


2. The * ade on s the Plain 4 25 Horizon. 


"+ k. C. Q. The prime Meridian and Equinotin 
a as in the -— | 
laſt Problem. Then 
make A© equal 
to Th 1 55 Sx 
Ss d produce 
e EquitioRtial 
A, and draw th 
Sun's Meridian 22 
PO continued till 
it coincide or in- 
terſect the led 4 
nockial without the 
Primitive at B, the 
| 909 5 Angle,) and „ 
its done ; then in B | — e 
the Triangle ABS | 5 | 
are given AO the Hypo. 320 435 gel Son 8 Apis 
{.B A O equal Comp. Lat. 39? zo“ ro find Perpend. 
OB. the Declinacion and Wen 5 the Aſcenſional: Diffe- 
lence. 


The Lat. (5 1 32 N.) A RKentehel pikerelce 0 30 A : 
Giyen 5- To find the __ Daene and „ : 
113 | 


. . 


wo Duran, on the Plan 7 the E 22 Hah : 


5 
% i 


lus P.C. Q Prime » Vergionl, and. Hori re „ 


„ een VAL LOST 07 ee 


hg te 1 Equi- 
e 'equa 


he he Sun? hd fes. | 


dian, BP; then 
in the 8 


V ae Ae 
1 3 it by 
F 
7 UZO , * * Given ; 
| Sa... add N | 
Xt . cular © the 
'Sun's Dediinarton; ; alfo A © een equal Sun's 3 
vlicude reguirads.. | | Ls 14 1 | 


4. To Projett the. RTM, Plain Cl te 


Horizon. 


„ 
# 5 


LY 


1. p. C. O. Prime Ms ridian, and Ee drawn, as 
$4 CT FTEFS. 1 in Probe 2 * 
£ * the Equinockiel 
| towards B, and 
0-4 PPP make ABequal 
5 | , 30 and thro' 
| 3 the two Poiuts 


* 8 Band F. draw 
: D . an Obl. C Circle, 


| : + or the Sun's 
8 \ Prune, 0 Ca Meridian BPM 
| | SAX / to cut the Pri- 
: Es Ms mitive or Ho · 
OY IT riton in © 1 
| 5 " ſhall A350 be 

| | the Triangle 
without the 

Primitive : : In which are given, AB equal 30?, the Baſe 
equal Aſcenſional Difference {+ BA@ equal 38* 28" 
| Comp. Lat. to ind x the Perpandicuar, equal Decli- 
I ALS nas 


N 


- 


7 "0 . 


py K o =: 1 9 5 
The Lat. of a Place (50? and the Sun's De- 
cligation ; Toe” 58'N.) vet, Ni > the Time when 
e Sun will be due Paas or Weir: ng what . 
2 then will bave? | 


re Projection on the Plain 1 the Ehud 
; a ; 50 Q Horizon, and prime Vertical drawn. ; 


Deſcribs' a 
Gircle parallel to „ ke. 
Xl 


primitive 67⁰ O2“ 
; 4 


e 
tion) diſts from 
P. the Pole, to cut £4: 
the prime Verti- 
cal Circle in ©. 
Then through SAT 
and the Center P N 


draw tlie Sun's. 
Meridian POB, V 
and *cwill form ho 
the Triangle AB \ 

©, in which are 
given, the Ferpen- 
dicular BO = = 


| 1 
Sun's Declination 229 58' 5 340 equal 50 _ the Lat. 


to find AB the Baſe equal to the Time from 6, and Hy po. 


AO the Sun's Altitude when he is on the prime Vers 


tical. 15 


r. and Know. A®, qual Sun's | Amplipte 4 


* 
4 - N _ 
< 3 1 nes > * , Prong "> 
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© + hs A © e—— Luan + uh os, = % 7 * r * < 
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——— 5 * L re Ve. $5 m_— - 
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2 8 * 1 
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ee ne 
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* FFI 


8 
«i 


0 1 


The Detrine 1 the Hee: o 


1 8 2 0 5 tbe bo Da on 2 Plain f the 


Horizon. wr 4 


. 


eſcribe 


* P. c. Q Equines, pod prigys' "Meridian draws, SS 


the 
BO 5 


6000097000 55d n 
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Altitude TY: 


The Latitude (37 30“ N.) 


(239 


tude at the hour of 6. 


290 N.) Given; 


er 2 


60 
. 9 — 


* 


- 


R O B. VI. 


LED * , 


= 


"> 


- 
J Ss a 
8 5 
* „ Þ 
. = - * 


1 


2 Parallel tõ 
Circle 67% 


diſtance from 


? the Pole, to 
cut the prime 
Vertical AZ 


in O. 


92 deſcribe the 


wo 1 » Meridi- 


Oblique | 


1.35 Thro: t 0 
Points ©, Wl | 


an. which cuts h 


the Equinox 


at Right An- 
gles in B, ſo. | 


that ABO, 


1 


And Sun's D. le 
to find his Azimuth and Alti- 


Is Fre- | 


riangle in which the L Tr equal- Lat. 50? 355 | 
equal 220 58' the Perpendicular = Declination is gi- 
ven. And the Bafe AB. the * 1 A 


7 


0 f Declinarion n 
06 i Di. 
from P che Pole 
of the Equinox 
or Primitive; be- 
ing deſcribed, 
i che 
elne, Meridi- 


on the Plain of OY 22 
1. F. C. Q. Horizon, prime. Vertical, and, 


2 hg {4 
 Farallel | 


* * 


2 


* * 
4 * 
4 
7 *. 
* LY - 
** * * 
5 4 
5 I 
4 5 
7 
: 
* . Wn D 
* * 4 
- We 
* ; 
. 1 >» 
” 
. 7 


n in che ENGL 

- 

= 1 4 2 1 "ER. 4 
* 4 0 PE F i 

I A . * j . ; 


w 
8 
0 
„8 
9 
A. 


e \ LNG 
* 


©B. to cut 3 


the Horizon H 
BA at 
in 9117 


at. 482 29 Declinarion, to find 1 8 | 
Eerpand: he de AIG le and "AB the Azimuck. 
aw Ch Lo ; 10K . 81 27 2 1 . 
2. The 


— Le -/ 


ght ngles 1 th, ſo ſhall AB© * the Te ] 
A 18 the . B OA = 52% 30' the ns 


0 n, ba- gut : 0 


> 01 
IM 


the 4 ne =} 30 che lie A ko 2 21 
the Declination Tr find the Bafe 2 tp 


Wes ons Ga s 
2 | 


8 he Prot of 2 ſame c the Plain f 


nen 


Ty vi c. "Equinoateal, and prime : Meridian Drawers. 


24 Defcride 

„ 8 ih the läſt 
Ne, n Paraltel 
0 Declinati- 
on 66® 310 Di- 
fance from P 
the North Pole, 
7 which euts the 
prime Mevidi- 
an in the! N 


FY *4 


- : 35 Triank tA 


Sos Arg | 
and Perpend. BO. his Altitude at the Hour of 6, either 


Morning or Evening. . 


a „ ee VII. 


The Larne of a Place (56? 50' N.) and the Hour 
6f the Day (9h 5 P. M. Jh 4 from 6h or 56? 15) . ee. 
When the Sun is on the EquinoQial, Given ; to find his 
Altitude and Azimuth at chat ]ime. 


* 


* 


1. Pre- 


Kick are given 
= \ 12 * 


4 
1 . x p * 7 * c 

I be y 7 .& a 
* ais 3 5 4 778 1 ! 1 * + N 1 0 

, 3 4 3 ot OF H I, 7 
8 p hs A. d I 180 2 13 
s ; : 1 N Y 
, Gs ; 


* 1 8 
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0 ' &* ; 9 N 4 „ 
7 1 z : l * 
8 44 +4 
gy 
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4 * we 5 
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925 3 3 ; 5 
* 4 % $2227 D834 þ 5 + x} C15 
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* 1 
4 
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0 > ©» 8 
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—— 9 
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4a s 
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8 - 
* 3 
5 
C 
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. 6 by 
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# 


* 5 SPI 2 ". 
$7 N + 
N 8. J OE FAYE 1% 


* l 2 
* N N e 8 


„ e Dotfrine of i- Sfheve: Or, a | 


WA 


EE aver the: dae ebe Platt of the 
. | ER 


in 75 by 12905 . WY: 


4 8 be Prime ; Meridian and Equine veing 


Ty f 8 ny . oo 8 
7% . On 55 | 
: * cle er Equinox 1 
A . 5" (hour 
er NG * oon and = 
oY raw the 21- J 
8 eres thro“ O N 
| es and Z. as B 2, d 
: —— and tis done. V 
/ | Then in the 1 
| Triangle ABO P. 
\" as given the Hy- cl 
7 5 AS = | © 
L | | 33 45" che hour 
e A , 2 —— - BY Pe 
= | DF. 18 222 * BA O equ al to 2 
1 3 118 Comp. . 
4 | 8 F AB Baſe =Azimurh and BO the Ferpenticule: il > 
=_ oa Altitude. „Thus much may ſuffice for rache a 175 
i" Problem in Night- anged A revgomy.. I ſhall inſert "M 
| | but two more in: Oblique Aſtronomy projected on pz 
the Plain of the EquinoQial, and Horizon; and leave and 
the reſt to the Learners Induſtry. | aa 
mut 


5 P R O B. VIII. oe 

The Lat. of a Place (31% 30' N) Sun's + Dochnation 

(18? 27 N.) and Hour of the Day ( paſt 1. P.M. 

or - - paſt 10. A. M. each of, which are Ih. and half from 

Noon) Given; to ſind his Altitude and Aximuth, at 
rhat Time | 


—_—— 2 
— ane "IT * 


2 
——— 


— 


— a os ts 
n 
>= 1 


8 * — BER 2 — 
F 


4 * FR 
=y 


n 
1 


Fadi 2 Ys a. 


+ 1 on the Plain of the Ehn, 


15 p. G Py Prime Vertical, Horizon, ar.d Parallel 
"of Declination 
71 33 Diſt. 
from the Pole 
P or Center ; 
being drawn,” 

2. Make h # . 
= 222 30“ the 
Hour from / Pri 
Noon, and 2 \ 1%. 5 
draw the Suns 7FFFͤ u nd Per es n - d 
Meridian 2 ö 5 T 
n td cut the NA „ 5 0 

Parallel of D.: \\\ e 25 5 
ciao , .- 8 / 
8 XX,, 
ran Lak 5 TE F ̃ 
Z, draw an JJ 
Au, , oo. U f 
O 2 m, and 7 | x +1 
ir's done. en 5 
in the 9 Triaügie 720 given 110 two \f Jes 
PZ, = 389 30 Comp. Lat. = 71 33 Comp, Declination 
| and contain'd {:.Z PO 2:2 3o' Hour from Noon, to 
find ©O= Gap. e and at Z ©, a the Axi- : 
mut 


25 
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244 The DofFrine of the Sphere : Or, - 
2. To Project the ſame on the Plain of | the : 
e e en, de 


. P. C. Q. Prime Meridian, EquinoQial, atid Parallel 
IS ST ++ >», . Of ai 
on 719 33 Di- 
ſtance from P 

being drawn 
as before, 

5 2. Make b 

4 equal 22230, 

and laying a 
Ruler over 2 

and P, twill 
cutth6Equino- 
rial in 6; then 

' thro'b, and the 
Center Zdraw 
| the Right Cir- 4 
cle CZD, and 
at Right An- 
gles to it the 

Kight Circle 

| — FE. | 

RE hee”, ae FER 3, Thro'the 

3 Points EP and 

F draw the Oblique ' Circle, or Sun's Mer{dian EPF, 

which cuts the Parallel of Declination in O. Laſtly, 
thro' the Center Z and © draw the Azimuth- Circle 
© Z n, and 'tis done, Then in the Oblique Triangle 

Z Db are given ZP = 38930 PO =71® 37 and Cont. 
Angle OPZ =22* zo“ the hour, to find Z Comp. 
Altitude and £ OZ P. the Azimuth as befors. 

| PROS. IX; | 
The Latitude of the Place (51 300 N.) the Sun's 

Declination (189 27 N.) and Altitude (5:9 300 given; 
to find the Azimuth, and Hour of the Day. 


7 o 
: 
7 
, 
- 


 Pratfica Anme, 


TY 


1. i. Peli. on che Plain of rhe hubie | 
1. P. C. Q. prime Vertical, Horizon and Parallel of 


Declinatiog 70? 
33, Diſtance 
| 3 the Pole 
Center P 
8 drawn. 
Then 2dly, de- 
Pa 


_ ſcribe a Paral- 
121 of Alti, 
ude = 372 30 


ä Comp. Alt.) 
Diſtance from 
8 2 the Zenith 

to cut the Pa- 
tallel of De- 
clination in O. 


3+ Thro' the : IE: +. > 


ointzs © and 


2 deſcribe an Opugve- Circle « or Azimuth © Z u 1, and 
it's done. Then in the Triangle PZ. are given, the 


hree ſides PZ= 380 30 Comp., Lat. PO = 


412 33; 


omp. Declination ZO = 37® 3o' to find the Angles 
ZP the Sun's Azimuth and ZP® the Hour of che 


ly. 


PART II. „ 


| fe, To 


1 MI . baue dt Phere + 
1 * {ane « on the Plein my . 


. 


1. v. c Q Prime Miri, [IE AN. 8 


5 ee, rkrlallel of De, 
„ 79 710 
Diſt. from 


Þ e. drawn. 
2. Deſcribe. 
a Parallel of Al- 
. titude 37? zo. 
- diſtance from 
Z the Zenith, 
the Center to 
cur the Parallel 
of moan 
in 


| ; 3: Thro' the 
| Points O and F. 
| | deſcribe theOb= 
| | Fa 5 8. 1 lique Triangle 8 
14 „ | 19775 2 P #, 006 it's. 
4 one. en in 
the Oblique 1 . 8 wy 82 are given the Three ſides 
TO = 37 eee "a 90 825, tho 
= 30 Comp. titude to find t * 
Azimuth and ©PZ the Hour of the Dey. : 
Thus much for Praffical 1 „ Conſtruction and 


8 Calculation, Next, to ſolve the . Pr abe 
| Inſpect ion. ; 12 8 YT, 


— 


s 2 , 25 4 1 $ 8 3 2 Fo: 4 bs X 4% ' * 
5 5 4 1 FLAY 8 s 
N „ 2 
5 - 5 - P I 2 Ft j 
, ” 5 I 1 * * 15 by Ia 
\ 2 . a oy 
* n * 
; „ 3 - 
£ K+ 4 i # i 0 
7 * " 5 7 * ade. 


The Praffical 8 ix = Anh jued by . 
. ſpettion in our Tables Hee 4 Several 
ee 7 viz. | ; 3 


nt 25 19 10 1 0 Latitude of 7 N. | 
| 1 De 1 the Sun's Declinatio on, Amplitude, | 
_ - Riſing and Letings: Length of the iy and Night, 
_ the Suns Right Aſcenſion, &c. 
1 In the Table of the Sun! Wa look for the 
Year, and Month November at Top, and the Day: of the 
Month 14, in the ſide Column, and in the common 
22585 of Meeting 1 you have the Sun' 's Declination ao? - 
27 OUrits :-. :/ 
1 2. After the ſame manner, ja the Table. of the. 
Sun's Right Aſcenſion, you'll find the Sun s Right Aſcenſion | 
Os 14, to be 16h. o3M. bs | | 
. To find che Sun e A iind which is the Dilthnes 


of The Riſing or Setting of rhe: Sun Star from 
yan or Weſt Points 01 the 8 2 58 


% 


EXAMPLE I 


Let it © bp be required to find the Sur's Atiplictde. 
on the 20th October 1732. In the Lat 43? N?.. 


the Sun's Declination for that Time is 140 8. There- 
fore look for the Declination 149 in the firſt Column, - 
and the Lat..43% at the Head of the Table, and in the 
Angle of meeting is the Suns Amplitude 19 18189. 
that is, the Sun zes E. 190 18 S. and ſets W. 19 18 S. 


for the Sun's; Amplitude is e of the Ns Name: 
with his Declination. | 


| or.” EAA. 1. 5 N 
The 3 43% Ns. and Sun's Declination koppel 
200 25 North) what is his Amplitude? | 
Here becauſe the Declination is not an even Degree, 


we muſt take the Proportional part for the odd. Mine 
of the Sun! 8 DeclinaBgg « CH hus;, 


PRES 5 


PART M. OL Ou Q3. CESS I Aus 


2 


— Sa — Ys _ A 


2 — P e pare th 4 ů A Ir = 


— e 2 ——½ 


25 


-; 


1 0 e in Lay 43” 


. bag of the bee: : % 5 , is 


WA. 


| Sun's Ampli- 20 Declina- hop 53 
T5 2 tion is , $29 4. 


Subt. and their Difference is I "JEM = oo 


Then ſay, by: Proportion, „ dE On 
As 19 = 60˙ 80. 94 2 » 25 T © 39% Then, 


0 Lit. * Darling 200 © Amplitude is 29% 1 
To it Add the proport · Parr above 3 


8 Gives Amplitude for Declination 2 3 2 * = = 28 32 N. . 


| Tharls, the offer 1 27 =} North. 
Tr © ao K: AMPLE, III. 


"Is the Lat. be 43? 30. N. and 8 as in 
_ laſt 5210 5 20⁰ 5 N. Wen is the Nr ad 
tude? 


: For Lat. 438 and beel. 20⁰ 000 LF 60˙. 97 725 
the Ampl. 8 A 530 1 Ih 390 I 
For Lat 43 and Decl. 210 00 29 27. 8 5 
And 27 53'+35'=28232' the ' — 

Amp forzo® 25 N. Decl. int at. aN. 1 3 = . 
| | Again, „ 
f. Cat. d Decli mat 02.28? 27 0 
7 43? we ny 29 46 eee e 
Their Difference is =:\ 1 Ap" x 


4; Co. 3: 73 250 „34 prop. "Fg 
And 28” 23 Þ+; 4 = 23 57 the Amplicats is . Las, 
with 200 25 cĩination. 75 
o, becauſe the Given Lat. 430 300 is in the middle, 
between 43? and 44, therefore the Medium of the 


Amplitudes before-foung 3 is che . * 


Thus; 
3 * A | Op 


+ * 4 Fl ? 8 
pu r * 4 * ' 
- . 4 
„ ; | ESE GO Ries | \ 8 
; . ; 2 4 bee N ; 
F- # pes 3 £ , # 
K > v * : Ws a: was * Writs ne * &* N ö f 
„5 4 1 - — ! % 
te FE ape. „ m 2 $A ö q OM 
vs — ; 8 8 . 
me 1 : * 
- 50 ? - 


0 Sum = 57 29 


Halt the Sum is the App, requir'd 28 44 


Minutes of Lat. or Declination, tho the Table is 


| Find the Lat. 43“ at the Head of the Table, (of the 
Suns Riſing — 
Declination in the Left - Hand- Column; and in the 


Ih. 36m. becauſe the Declination is North; otherwiſe 


is the Length of the Day x — 
FSun-riſing doubled 3 1 9 


| The Sun's Dechination being 14* N. and his Ampli- 
| tude at R.ſfing E. 20 N. I demand the Latitude of 


3 N 77 Þ . * 3 1 N Ch 9 R ä IP * — 
* 8 8 ; : 8 W 1. . * — TATE R ae 
9 Hy 8 | PE ns 4 , 7 : b * * fe” 
; 25 16 YONOM a f | 
5 j * i 
IRS . N i S. {> : ; 
* : * 4 5 „ 1 * F \ * * * * * 
4 n a; * f 5 p : - 5 A ; * . * 2 = 4 
- - * (1 
1 4 


„ © $43*7 Declination 20 25” 5 28% 32" „fn¼ 
Lat. 1 Amplitude is 28 . 


— — — 


— 


Thus may the Amplitude be found for any Odd 
calculated for whole Degtees only. 


: DAE AMPLE AVC ie, 

In the Lat, of 43? N. the Sun's Declination being 
239 30' N. I demand the Time of the Sun's Riſing and- 
Setting, with the Length of the Day and Night? 


Setting) and the Degrees af the Sun's 


Common Angle of meeting, you have the Sun's Setting 


8 


Sun ſetting — — 3h 360 ö; 
Subt. from — — 12 00 


Sun - riſing is ñkl- — 4 4 


\ 


it would be the Sun's Riſing, if, the Declination had 


— r X * 0 P 
a . 7 * mn 
q ENT . * 


2 933 dr: 1 n 
8 De — 22 8 - . tae 3 - - wt aadrig— — . ns & 
2 — "994 ops > _ th _— « J 7 X * _ —— 
* 8 e = 5 — SPL N LOS 25 
== 1 — — pp - 3 W S) - - 
> g = 


Sun-ſetting doubled 7 855 l T4 


— — * 


is the Length of the Night 5 


lf there be Odd Minutes of the Latitude, or 
Declination, ov both, you may find the Froportional _ 
part, after the ſame manner as was exhibired in, 

Example 2, and 3, of the Sun's Amplitude. ES 


"Ry I 
—_ Fo 7 
3 0 — 


8 


E X A M B I. E , | AJ 


the Place of the Obſerv er? 4,6 

In the Table of Amplitudes look the Declination 14 
in the left hand Column; and running along the. 
fame Line till you meet with. 20% Amplicude, then at 
de dead off thy ſaid Column you have. the Lacs 
l ont 2m > Gr: = > Con = 


Ie — 
* Pay 2 1 * 


3 n : & es n 
FR n NT 7 EAT OI BT EEO OILY + 
8 > * — 7 8 
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EXAMPLE VI. 


ſer at 7h 36. I demand the Latitude of the Place? 
In the Table of the Sun's Riſing and Setting, look for 


the Declination 23® 29“ in the lefr hand Column; and | 


running along the ſame” Line, till you meet, with 7h, 


36m, then at the Head of this Column you'll have 


(432) the Lat. North. 


bh | EX AMIE SS VILE 
Io find when any known fixed Star comes on the 
Meridian, do thus; by this Rele. _ „„ 
Having look d the Right Aſcenſion of both the Star 
and the Sun in their proper Tables, then ſubt. the 


898 


The Sun's Declination 23 29, I found the Sun to | 


Right Aſcenſion of the Sun from the Right Aſcenſion 


of the Star: Bur if the Star's Right Aſcenſion be 
leſs than the Suns, (fo that you cannot ſubtract, be- 
cauſe the Sun and the Star are on contrary ſides of 
the firſt Point of ies). add thereto 24 Hours, and 
then ſubtract, and the Remainder, if under 12 Hour, 
is the Time of that Stars coming on the Meridian, 
Afternoon; but if the Remainder be more than 12 
Hours, ſubtrac 12 Hours from it, and the Remainder 


is the Time after Mid- Night. 


HY | Or Thus; | 12 

- To the Comp. of the Suns Right Aſcenſion, add 

the Right Aſcenſion of the Star; the Sum is the Time 

of that Stars Southing. If the Sum exceed 12, or 

24 Hours, take 12 or 24 Hours. from it, and the 
Remainder is the Time of the ſaid Stars South- 


See the Operation 
On December 1. 1732 I demand at what Time 
the Bull's South Eye or Aldebaran comes to the 


(South or on the) Meridian. e 

Right Aſcenſion of the Bull's Eye- 17 
a FE £4 4 1 

T „ dan 8847 
Subt. Suns Riglit Aſcenſion December 1. 17 15 


. 


— —-UTö 


n * 4 * "we * 9 

RR * F RE nd 7 2 . 

* e . e FIGS A. 2 

hs & «IN» LD EX: ALISA I 

ES 28 N 7. 
n { Fr 7 
— I x — 
— 


— 


N | e, 


* 4 * 


1 


, * 5 WY 4 3 - 1 
1 wn | ts. 
a: 5 %. "I , & + : 2* 8 3 & 
4 N * n 4 *. * 
* > 4 . "Wn, * "© 8 Fry 45 7 
4 2 a 0 
1 "” 5 — 5 . * 727 : Pin. Fg ” 
N pe 1 * „ 1 * , = &*. 7— 
* 4 Fox « 1 # * 6 2 - * 8 wr * 4 2 
f - 
. * 


5 or thus; | e 
Ns 6 a . m. ; 7 | 
Fo the Comp. © Right Aſcenſion | , 05" 
Jad the Wy Aſcenſion of che * CG ue 
"ip gives as. before . 55 5 11 on * 


. VIII. 


To find at any Time, what Star is then upon the 

Meridian. | | 

_ o the Sun's Right Aſcenſion, ad the TI ime: from 

Noon given, and the Sum is the Right Aſcenſion of 
chat Point of Heaven, that will come to the Meridian 
ar the propoſed Time ; ; with which enter the Table 
of the. Star's Right Aſcenſion, ec. and ſee what Star 
hath ſuch Right Aſcenſion, or neareſt thereto, and that, 
is the Star ſought for. 
80 on November 6, 1732. let it be required to 
know what Star will be von the Meridian at 12 2. 
Clock at Night e 


1 


„ 1 
Sur 8 ' Right A Aſcenſion „„ 17 7 
. 5 3 : 
| $om = 27 27 
: n | 24 00 
Star Right Aſcenſion. = 9 


7 
Star that is neateſt in Right Aſcefiſion 3s "I 
brighteſt 'of the- ſeven Stars or Ne whoſe Right 
Aſcenſion is 3b, 28', fere. 


| EXAMPLE IX. 


December 4, 1732. J demand the Time of the Ri- 
ſing and Serring of the Bul's Eye or Aldebaran, whoſe 
Declination is I5* 48' North, in the Latitude of 430 
North. 

Look in the left fide of the Table (of Sun's Riſing - 
an Setting) (neareſt to 15 48) of Declination, and the 
Latitude 43% in the Head thereof ; and in the Com- 
mon Angle of Meeting you have the Stars Semi- 
diurnal Arch, (or Half the Timejthat Stat doth con- 
tinue above the Horizon i in that Laticude, or the Di- 
ſtance of Time that Star is in going from the Horizon 
10 the Meridian on the Eaſt tide 3 likewiſe from the - 
os j py 7 n 


„ 

* 

5 

th 
* 
"a 
db 
2 
* 


* 


e: 
1 
>; * . - iy ws 


Its Semi-diurnal Arch ſubtra& 


zs its Setting. 


; Stars Declination is North. 
5's iy 1 ; ; »D x OY 
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Meridian to the Horizon on the Weſt fide of the Meri- 


dian; in this Cafe 7h. om. 


Now if you ſubſtra& theſe Hours and Minutes from | 
the Time of the Star's coming to the Meridian 


(which will be found by Example 7, to be at) 1oh 48' 
rhe remainder will be the Time of the Star's Riſing ; and 
if you add, the Sum will be the Time of the Star's 
Setting: e , re ng 


| OPERATION. 25 
The Time of the Star's 55 10 40 
7 02 


Time of the Stars Riſing in the Evening " a6 
. I, Fe. ; | Added = 17 50 
Rejet 12 oo 


Time of the Stars Setting in the Morning 4 50 


Hours, caſt away the 13 Hours 
2. And when you can't ſubtract, add 12 Houis to 


the Scars Southing, and then ſubtra@ ; what remains, 


. 


3- If you are in North Latitude, and the Star hath 


South Declination, the Tables give the Star's Semi- 
nocturnal Arch; which ſubtra@ from 12 Hours, the. 


1 is the Stars Semi-diurnal Arch, as be- 
OTC, 5 3 gy 8 5 e 
4 If You are in South Latitude and the Star 


| hath North Declination, . do, the ſame as when you 


are in North Latitude and the Star hath South Decliha- 


. RNA „ I. 
In the Latitude 520 N®. the Brighteſt of the Seven 


Stars or. Pleiades Declination' is 22% 55 N. I demand 


its Amplitude? 


Lock in the Left ſide Column (of the Table of 


the Sun's Amplitude) for 237 (being neareſt to 22 55) 
the Stars Declination, and in the Head thereof for 52? 


of Latitude and the Angle of meeting, you'll ſind the 


ſaid Stars Amplitude to be 39% 24 North, becauſe the 


66 f N 
| * 
ow * 


PA 


8 n 
ö 1 0 * XX" N vo My 
: 9 2 * 
N 5 5 5 
8 


" . N PF * 1 28 2 1 mY 2. Re” L F 11 an 9 ry N 18 * 2 wy * REES g 1 9 * . 15 1 * n 2 8 

| Ke $ l - 8 . 4 2 2 - ENG oy, : 3 8 

27 # . 

A XU „FF. 

a C * - 5 a 1 : 

4 „ * 4 g 1 

. 3 ** 4 8 4 Fo - 
* . f ” } "a 8 * 
* ? * 4 : 5 y 4 a ++ l 


Thus may you find by theſe Solar Tables the 
Bilek, Setting, and Amplitude, of any ad Star 


- whoſe”: Declination exceeds not that of the Sun's, 

vis. 23? 29. To which Tables, you have here annexed 

an Aſtral Table of the principal Stars in the Nor- = | 

| thern, Southern, and Zodiacal Conſtellations, their Lon- . 
gitudes, Latitudes, and Magnitudes, the uſe of | 
which needs no Explanation, but is Oby1ous to the 
meaneſt Capacity of. the: Young Student. 


»— 


The Poets have a Three-fold Riſing and Setting 8 
th l 8 


FC coſmical CORE pr 9 03s 
- Piz. & Acronical & Riſing and Setting of the Stars. 
% of 4 un 7 > rr 1 Age 


„ | Pies | 


* See Virgil. in his firſt Book of Georgicks, and ov in 
his firſt Book De Ponte and in his Setond Bock f 1 
1. Coſmical (from Ceſmus the World) A Star is ſaid . 
to riſe Coſmically when it riſes with the Sun. So 5 
Virg. Geor. Lib. J. 2 53 „ ; 3 na 


* * 


Candidus auratis aperit rum cornibus annum, 

Taurns, N ITT SS ar e 

i. e. When the Sun enters Taurus, and they both riſe 
at Once. „ 

2, And a Star ſets Coſmically when ir ſets at Sun- 
Riſing or riſes at Sun-ſetting. So Yirg. Geor. Lib. 1. 

Ante tibi Eoe Atlantides abſcondantur, 3 8 „ 

Debita quam ſulcis committas Semina,  quamgz _ > 


* : 1 


Invite properes anni ſpem credere terræ. 


Harveſt-Time is meant when the Sun being : 3 


_Sorpio the Pleiades ſet coſmically. _ > 
A Star is ſaid to riſes Achronically, when i: riſes at 
Sun-ſetting. 5 | 5 


*. 


t, fareo wobir 8 enthicus detruſut in eas, 
etuor autumnos Pleias Orts facit. Ovid. 
f I | 5 1 e e 
| 


12 


24 ASTRONOMT. 


The Son beiag i in Scorpte, the Pleiades riſe erat, | 


and fer coſmically. 
A Star is ſaid to ſet arms when i it ſets with | 
* Sun. : S0 Ovid. . Faſt. 


on 0 N celatum Stell Deldbina ol 4 0 | 
2 Four wiſus nolte ſequinte "gg, | by oo 


Feb. 3, When the Sun being in ann, the Del 

phin ſets achronically. 8 955 

Hence the Sign in which the "ON is, riſes Col. 

mically and ſets Achronically, and the polite Sign, 

8 Mien, riſes Achronically. and in the forning ſets 

MICA 

4. The Meliac Riſing of a Star i is when the Star ap- 
ears in View, after having been for 3 py loſk 

© © che Suns 3 Ligbt. So Ovid. Poſt. L.. 2. 


Jam levi: obliqua, ſubſedit Aquarius 111 
: Proximus atherer excipe Piſcis esse. 


5 About the Latter end of Februavy. 


Ante tibi Eos Atlantide. abſcondantur 
| Gnoſinque ardentis decedat Stella coronæ 
Debita 2 Jalcis committas Semina, &c. Virg. 1 * 


The Sun being in S:orpio, the Pleiales ſet coſmically, | 


and the Corona Septentrionalis (i. &) the Northern 
Crown) ariſes heliacally, * 

F. The Heliac Setting of a Star is when the Sun's 
Freater Light obſcures that Star. 


Candidus auratis aperit cum cornibus ani. 

Taurus & adverſo cedens cani; oectdir fires | T 

of the Poetical Riſing ob Setting of rhe Stars, mr 
plainly WO, 


> ' Coſmical : 
Viz, 3 Achronical -Rifing and Setting of the Stars, 
Heliacal J- 


A Star ſaid to Riſe Coſmically (ix. from Sie | 


the World) is when he riſeth with the Sun , or with 
that Degree of the Ecliptick in Which the Sun is; 
2nd. the - 8 . is, when a Star Lettern of 


Zor 


* 4 . To 4 eds N , bits” od * 4 ann * 4 * n 5 . N 
4 n yu py wad ad. oth D * 4 J 1 7 A 3 = fee a > a 540 6 © waa * 5 0 . 4 A ** e "> * 15 
4 1 rt: 8 ? AE R R Df . . . eds nt. „ 8 ra 1 GOES. 
ps (Hr e ; 8 N W n o Y £45 * N y A 1 
* | AS Ras SER 3 f #4 


F p= £5 4 N . a 5 N * 4 * Q | : 
f - 1 *. * » * . # 1 4 5 2 : k f % * 6 
. 75 # thy” 3 : g 4 ; 1 : . 
a * \ * q 5 7 * p ; 8 ; * a ; : 1 -o * : | | | $- DR. 7 


| the Morning; or goeth down under the Weſt Horizon 
in the Morning, at the ſame time when the Sun riſes 
Achrenical (from the Greek Acroniches, belonging to the 
Evening) riſing, is, When a Star riſeth in the Eaſt Hori- 
zon. at that Moment that the Sun ſets; and Arbrouical 


Setting, is when a Star gosth down under the Weſt 
Hotizon- with the Sno 8 
Heliacal (from Helios, the Sun Riling of « fra." 
when having been ſome time Combuſt or hid by - - 
the Sun-beams, now begins to appear, that ſame Star = 
being at greater diſtance from the Sun; and a Star = 
is ſaid to ſet Heliacaly; which hath ſome ſmall time we 
before been ſeen, but now by its Near Approach to 

the Sun becomes Loco plpicnons, Combuſt of, or hidden 
under his Beams: ee Virgil in his firſt- e,, 
| eorgicks, and Ovid in his firſt Book de Ponto,.and in! his | 
his Book of Faſt. „ 5 


Netc, that what Stars riſe Coſmick will ſet Achronic!x 
and what Stars do riſe Achronick, will ſet Coſmick, Gr. 3 
And to know when 4 Star begins to be Combuſt, and e 
to be ſreed from the Sun · beams, no Certain Rule can | 
be given: For the. Magnitude of a Star, the Difference 
of the Climate, the Cloudineſs, or Serenity of the 
Air, may much Alter ; but the Opinion of the An- 
tient Aſtronomers was, that, 5 N 

| 12 eee : 
14{ Degrees below: 
ts the Horizon; 


Magnitude may be 
. 4 * & 2 Py 7 oy « 
ſeen when the Sun is 


A Star 
of the 


A ww. - 


And thoſe which are Nebulous; or Dark, cannor 
be ſeen till the Sun is 18 Degrees below the Hori- 
ZONs | 5 ; 1 3 c „ | 


* 


. 
£1, 

F F? 
gn 
8 3 
2 

1 
k 
4 


n 


* 5 n P 3 I 2 
o 


3 


2 
ow *.. 4. * 
_— 1 


Ku 
- 26a 


1 — 2 HEN 1 


* : 1 * ; , 
; ; 8 55 3 5 . 
© 4 ; * 1 » * d g ws * 7% "PX 2 
. +. N . 3 1 8 , * 
5 ; g a * N j 
x * N mY $ 


EM VN A FI PEG SE FE FG PG BE FU EG 


22 | f p : ; 2 3 5 Fe 925 ", * 
2 He Cauſes why the Antient Aſtronomers aſſumed 


ons with thoſe Images. 


; ſtitiouſſy aſcribed ro ſome Conſtelations. -.. 
3 3. Immortality ; to which ſome were Cdnſecrated to 
great Heroes, which would have their Names (as 


Declares the Glory of God moſt high. 


The Hare, the Bear, Ward and the Crown, 
And thence comes Hercules kneeling down. 


He doth the Stormy Kids command. wt Zodiacal 


So Abe WE Se” 8 N r 8 NY e N * 
* 552 n FF N F 
RS 4; e bs eB n n 4 
e ad ACS INS eb214 6 
5 * 8 AT 


* - of - AS ENT: = FX a ** N 1 5 3>4. 8k - 1 4g 
. 44 OR * i W WE R 
8 r CES N 7 an R ne Kt N 
T 1 ” 7 * . \ "a 
7 1 7 % * 7 


1 * 122 
6 1 g ? \ A ; 
5 


of the Images, er Conſtellations, apom the 
% mA » 


1 theſe kinds of Images, are likely theſe three : 
1. The Likeneſs which thoſe Stars have in diſpoſiti- | 


: 1 


2. The Efficacy, which the ſame Aſtrenomers ſuper- 


it were) [aſcribed in Heaven viz, _.. + 
4. For the more eaſy finding them on ths Globe, or in 
the Heayens. Bk . | | : E 
Es > Northern Cinflellathin. 
The Army of the Starry Sky, 


Seen and perceiv'd of every Nation, 
In Eighty and Forty Conſtellatiohs : 
Firſt, rear unto the Northern Pole EY 
The Dragon and two Bears do row], . . 
Whoſe Hinder Parts and Tail contain | 

The Greater and the Leſſer Waiz ; 


IE: 
4 


And next below a place doth take 
Great Serpentarius with the Snake 
Under the Harp of Orpheus, 


The Eagle and Ationius. 


The $ilver Swan her Wings doth ſpread 
Above the Dart and Dolphins Head. 
Then Pegaſus comes on amain ; 

Andromeda follows in her Chain. 


The 7riangles, below. her ſtands,” _ 2 | 
And at her Feet in Ferſieus hands. 5 
The Georgians Head, above are feen 7 
Her Parents Ccphus with his Queen | 
Caſiode; not far below, | E ; 
Heniochus his Goat doth Show; ; 
On his Left ſhoulder, in his hand 1 
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.  Zediacl Comfellation: ; or, the 12 Celeſtial Sh 
Here in the Zodiack begins, 3 
The Ram () the Bu (&) and. IC the Loving Twins. 
The Crab (S) the Lyon (A) and Yirgo (M) Virgin tender 
The Balance (A) e m) and( J) Sazirra Bow- bender. 
the Goats (V ) Waterman () then ( 4 Fiſhes Twain | 
Shall [Dany you Round to the Ram * n 5 


Southern Conſteatioiie, 
Fifteen Images appear g 

In the Southern Hemiſphere. 

The Monſtrous Whale above the oo. 

Eridanius wets his Breaſt. 

Ovet the Hare, Orion bri ght | | | 
Sparkles in a Told Winter „ E 
N. comes the great Dog, at whoſe oat Lo 

The famous Arge ſpreads her Sail. 

Above the Little Dog, doth flame  _ 

For whom the Latines had no Name. 

Long Hydra in her Tail allow, ; 

Carries the 'P:cher and the Crow . 
The Centaur holds the Wolf by the det e 

The Alter and Ixion's Wheell 

Are never ſeen of us; but here 

The e Fiſh brings up the Rear. 


of the plaueti. e 
Under thoſe fixed Stars above *: . 
Seven Planets in their Orbs do moye.. Is 
The Higheſt is Seturn - thirty Lear 3 2 
He ſpends encompaſing his ere. „„ 
Twelve, Jupite# ; Mars 1 in Twain | | 
Sets forward, and comes found again. 
Then in One Year the Sun diſplays 
Three hundred ſixty and five Days, 
And near à Quarter, which in four. 
Encompaſings makes one Day more. 
Between the Sun and us there ty. 
Fair Venut and ſwift Mercur. 
Thoſe always with the Sun we find” 
Not far below, nor far behind. 
The Moon is loweſt, who in ſeven. | 
And twenty Days goes round the Hates, 1 
And about two Days more that ſhe muſt run 
Before the overtakes che Sun; 


* . 
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So Twenty Nine and helf in ai: Wl 1 
To make a Monch Synodicall 110 
The Planets make their Courſe. to the ba, 


ine Deyrees' the reſt may Mer 

Bieſides che 00 Ecliptick Way. 5 
Sbould 1 pretend to mount the Skiev as I = 
br might I touch the Planers as they ruu, 

And -Icarss Wings for my aſſiſtance ger, 


„ 


| Nen wt be farther hurledd Weſt; "6 | i hf P 
And fe SE 


(And keep them free from Trans ſcorching 9 5 


Then might I tell you what the Stars portend, 


Which Nation, they will plague, and which befriend. : 
There are Twelve Conſtellations, delten about, 


the South Pole, which were added by. Trederiea 
ee inhabiting in the Mland Samarre ; who. 
being accommodated with Debe Brahe s Inſtrumen 


ts. ö 
hath obſerved the Latitude and Longitude of th ka 


following Conſtellations, via. 


Phenix,  Grus, Indus, Xiphias, Pats, Anſer, and ie. 


Mie, = oh "ON lerrum, Wn, Chamegue, Leon, 8 


the arri i the Gere aft 


An u greater circles mark you thall, 
Which equally divide the Ball; 
wy in the Mai between the Poles, 
From Eaſt to Weſt the Equator rei 
The Ecliptick cuts it, and doth tide. 
Twenty three Degrees and half beſide.. 
Th' Horizon even with the Ground Pk” 
From Stars below our ſight do R 
Meridian ſtreighr up doth Riſe, . _  _. 
Parting the Eaſt and Weſtern Skies. | 
Two Colures through the Pole do run, 
Quartering the "Circle of the Sun. 
One where the Spring and Full begin, 
The other where Longeſt Days come in-. 


: The ſmaller Circles: = ol 
Poor Leſſer Circles mark. wo. well ; 
Are to the e e 


1 b a 


Two 


4 
g Mc... 
* 
* 
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10 Tröpicke bound the Sun's hig h Way Wo - 
Shewing the longeſt and the ſhorteſt Day. 
The Artick Circle cuts the Bear:; 
| UNE. Antartick Oppoſite appears | 


nd other Circles imagined on the olle, ard, 


Mecidians balf Twenty four 
For Hours, 3 and Degrees, Fs ſcore, 
Through both rhe Poles dire&! 24 paſs, 
And Equino&ial downright cr 
And Ninefcore Parallels have hon Low 
By which Stirs North and South declind. 
_ The Ecliptick hath, its Longitude 7585 
And Parallels of Latitude 
For Stars; but in Geography | 
Towns, befides the Equator lye: e 
Over our Heads, and under our Fett „ 
The. Nineſcore Azimuths do meet. 
And there are as many Parallels 
Of Altitude, Horizontals, | 5 
Longitudes, and Meridians, all, e 
And Azimuth great Circle call; . 5 ples 
ut all the Parallels of- Heaven | 1 
ing Leſſer; cut the Globe ueven. 
Degrees three hundred and Threelcore 
Hath every Circle, and no more. 35 
God with an Upright Eye did Man endve, 
And gavo him Power the Stary Sky to view. 
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Vide Srurmy' s Mathem: Magazine, Firſt and 'beſt Edie. | 
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A ＋ AB LE f al Principal Fixed Stars, : 
Rectify d to the Year 1133. For Years to 
come, Add 50“, (the Precceſſion of the A. 
quinox, per Annum, ) to the Star's. Longitude 
in this Table, and. their Longitudes will be 
correct, their Latitudes being always the ſame. 


| Longir:| Lait. = 
STARS Names. „ = 
TELE Ar * in he former — FE? „ 
orn 12927 8Nj4 
= Brighteſt & in the Head, 8 : 56 FA 57 Nj 3 
4...) End North Horn U, or Fovr « „„ Heart 2 
1 Auriga, | 4 118 4 4 20 N| 2 
| Pright Foot of Gemini, ns 48 S 2 
Head of Hereules, Pollux, 15 33 6 38 N| 2 
Middle und Brighteſt 1 in the ler, F 
. N25 48 8 47 Nj = 
Cor Ceral?, . e ſuez2 7% 3Nþ2 
Head of Hercules, | [4 27 23N}3 3 
In the Swan's Bill, 27 34449 iN 3 0 
Fom ahonty or the laſt 5 in the Effu- „%%% 2 ht, BBs 
| ſion of Aqnarius, | | 230 321 00 811 ] 
ES. Head of Andromeda, | [Vio 37/5 42 N 2 I 
3 Girdle of Andromeda, 726 32025 590 NI 2 1 
Brighreſt & in the Chair of Caſſio- „ b 1 
peia, 8 I 25|51 14N[3 5 
Breaſt of Caſſopela, Gere, | 8 4 7z6 35N[3 7 
Left or South Foot of Andremeda,  } D106 26127 46 N 2 * 
Head of Algol, Meduſe, 22 2722 24 N * N 
Leit Foot of Orion, Rigel, 1413 0731 11 94 1 L 
; Peily of the Hare, „„ 1115 56 43 57 S 3 B. 
Hire us the He. Goat, Capella, _TTZ1i8 0222 50 N 1 Li 
Firſt & in Orion's bel, L | N T9 40423 38 812 N M 
. Middle in Ditto, IH 4924 33812 T. 
R * in Ditto, | | T7” 20 56 25 21 8 - WW 
ole &, Artie, N Ir24 5266. 2 N42 So; 
Right Shoulder of Orion, 223 E25 02 6 7 8 2 | In 
+ a8: Shouder of aur ., U 4221 2% Nd ** 
N STARE "M 


> 


as” 


D o ne * = 7 
1 4 


m of the Bar, 
Hydra 8 Heart, 


vey hreſt i is Leo's Back, 


Bootet, left Shoulder, 


Tail o 


af. Apollo, * Fs 
„Procon, : 
Shoulder of. the Gfear Bear, or r 
' Wheel Pointer, 
{9 Wheel or 


F 


Pointer,.... 8 


the -" ip Mak” 
e Bear, Iſt Wheel, 


orthern * in 
Left Thigh of t 


2 Major, 2d fer orſe, or Middle + 


4 1 ae] Tail 2 Helice, 2 
Third & in t Dragon 8 Tail, I 
Tail of Leo 0 oo 


Great Bear's Tail, or firſt Horſe of ; 
the Chariot, - _ 

Virgo, Vindematrix, o - 

3 

Arfturus in the Skirts of Beate, 


Brighteſt X* in the North Ballas... 

1 hteſt & in the Serpent 5 Neck, 
Rig t Shoulder of Hercules, 

Left Shoulder of n 

Head of Hercules, 

Head of the Dragon, A 

7 an the Hp, 

the Vulture, y 

Mouth of the Swan, N 

North Horn of the Goat, 

Left Shoulder of Aquarius, 4 

Breaſt of the Swan, 

Lower Wing of the Sen, 

Mouth of Pegaſur, 0 

Tail of the Swan, 

Wing of Pegaſus, 

Southern & in the Whale's. Tail, 

In the Girdle of K. Cephas, - 

Laſt in the Dragon s Tall, . 

P AKT, II. R 2 


j 


Yom! 
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Emp, wen 
Pie ead of TY „„ 


— 
I 
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2 220 29 3 
Brighteſt & i in the Northern Crown, Mis 28 
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hiucus,” oh Imi5 6 P 
10 55 Breaſt of e, . W Jan 7 Is 31 N 
In the Head of the * —_ 32 32 NN 
In the Head of N an 710 3785 * 
ZBereuicet, 55 eꝛo 07428 25 N 
The IWhale's Mouth, | 8 5 4412 02 
Argo Navis, in the top of her Stern. |} 7 47/43 28 
_* Brighteſt of the Pleiades, or 7 Hoh 826 15 04 co NI 
Fay, his Noſtril got If 02 E 05 46 8 


* 


South Horn of the Goat, 8 


-q 


Higher Foot of Gemini, 


la the Left Knee of the Twine, 


In the Forehead of Scoryi⸗ . 


| "0 4 1 Pl Fixed „ 
ah x ? 465 >. ; ? | 1 5 | 
* ARS Names. a to 
9 —— — . . S. 3 id P es - 
4 The Thr Narthers in in i che Harp, © “Cid 01 56 <5 06N _ 
The Swans Bill, os. OE, F V3$27 34 49 02 | 
 Opbiuchus, in the Head, — 1 437 75 N 


In the Temples of the Serpent of 


2 


North Eye of Taurus, a; 02 

South Eye of the Bull, Taurus, Alde- ks, 47.0 9 25 5 
baran, Palilitium, | 

Tn rhe South Horn of Bras, F 


* — e e CINE 


In rhe upper Knee of the Twins, 


In the Belly of the S. Twin, 

Canter, his Southern Claw, . e 

The S. Star in the Lyens Neck, 

The Lyen's Heart, 'Regulns, Baſilica, | 

vie, the middle & in herFoor, \ 

Second i in the Left Wing of Virgo, a 
he YVirgin's Spike, Ariſta, 
uch Ballance, - | 


The Scorpion's Heart, Antares, 
Southern in the North part of the 
Bow of Sagitrary,- 


1 


WWW eee 


_ [Foo Br'04 
Brighteſt & in che Tail of the Geot, 218 boſs e 26 
Following in the Gyar's Back, l19 50.90 29 8 


The 8 TA Rs compleat one Rerohsuen IRE: the 


Zodlack in 25920 Years. 


* * Theſe Stars lie ia the. Moon's w ur 
34 a, 99 03% *. ws 65 


6 be" = he 


7 _ wo ve 


PFF OS a 3 OE TA EET ö 8 220 
x . * 0 . l a * 7 1 F 4 . % 
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A 6 
1 55 
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of the Signs; at 4 


othet times have 


möveable, 


better Teſleſcopes, 


A = * 5 2 ” — _ ” * T * 0 " o tad th > 
Sts ts : TAI * EY * F * LIE EE? A EEG. A bed. * 8 W N 4 
l RE ; - : : 92 * * r - * 4 
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* 


oh 3 
Ms The FEY 9 9 5 or e 8 ee 

9 * 5 rhoſe Sp n Diamonds, 
wo An 2 7 n "TT his is the hg Noble 
niverſe, licireting g x Terraqueons Globe: 
moſt urimeaſurable Diftance, ſpgikle the. in- 
nts or Ie in e ; iso ex panſion of 


e thouſand times more in 
Earth and Sea: They 
ae e always keep the 

Diets, i 15 from one another, ad 
from che Ectipri ck „ whereas the Planets, | of 
cratick | e are in the zeliptick, at 
atitude or Ip uth Latitude; 

ing or Or - Accord ng to the . 
ther time Retrograde, ot backward, 
coe bt to the Ordet of the Signs, 5 40 appearance 


to us at the Ear g 4 
* ſtance. of the! fixed. Stars, M oder. 


44 or the ſub b 
Aſtronomers ſappoſe them to be compounded No les 


at ane” time movi 


y Matter, formed into fiery Globes partly 
Liane. and N Solid; the Liqpid being flnid and 
like 


Flame; their Light being. E 
that is, they ſhine with their own. Light, as the 55 
does. And as to kheit Scintillation or LET inkling, 
imputed to a conſtane Evibration of Fo cid Matter, der 


2 continual Eu or expiration of Vapours 3 
2 E 


in che fame manger as the Filiguratjons bullitions, 
in che Sun. 
"As to the Mer of the Stars, ben may de 


to be W pls foc looking with larger and 
in more Stars appear; yet We 
conſider them obly Which are moſt Notable and Vift ble, 
as they are reduced to ſix Degrees, or Sizes of Ma A 
tude 3, not minding the Nebuleſa or Obſcure, we 
find them hacer to Prolemy 1026, to Niny wy 2 
Copernicus, 1022, to Diebe Brahe 775 to K ler. 1147; to- 
Riceialns, 1468, to Bayerr, 1725, to Hevellus, and our 
Dr. Halley, 1888; to the Late Royal Wande Mrs 
Flanſteed, 3000; all re&ified. to the Year 1726, e 
be ſeen in his third Volume of his Hiſtories Cc eflire. 
ca fall kein b * Telleſcope _— 
in the ſma eriſm of the Pleiadet an- 7a 
Tag 2255 R 3 Stats. 3 


ar toms. ne nore than 6. N 


6 TI K T K 


1 3 48 Ro NOM * 


Stars; whereas the tare Eye can ſee * 6ix. Tychd 
Brahe redtiſied 380 of the Fixed Stars; the e 
of Heſſe, 386 z Hevelius, 1534, in their Times. 
4. The fixed Stars, have no Diurnal, nor Menſſ al . 
Parallax, (as the Planets' have,) but According to Pr. 
Hook, the Earth's _ Annual Or b, had a-fenſible. arallax,” 
to che Star inthe Head, of the Prag: NAY. about 27, or 5 
30 in the Winter- ſolſtiee, p pigherto o the. V; ſertical — 5 
of Gr: am- College, than in the Summer; ſo that ac 
cording to his Computation, the > ſhapes; of that Stat 
tom the Earth Was 13742, Se pk ſiameters. f the 
Eartirs Orbit. But the g eat Mr, ances conſidering, 
that the Polar Star, Teng. it never ts (here ) bur 5 
ſieen all Night, (if clear Weather), and has that Alti: 
tude from the Horizon as to fres it from Nefragiod, 
as alſo its grear Lazitude 6r. diſtance from Gers Aue 
rick, ve thought it the moſt Proper far ol 
Reaſons) ro diſcover 15 there was any Annual, Paar 
and by comparing 5 Sets of Ob eee Fe £ 4 
J Years together, he he” found: chat the Pole Star had 
Leſfer Latitude or diſtancé from the <li prick 3 4 
the Summexeſolſtice than aboug. $94, 1 9 52 Solſtice; 
the difference e to 42 e that of the great. 
Dog Sirius 30⁰5 . 5 f efvre, mY 


Thai 3 
barn 0 ae 


50 : bo b. vigil oe fi. n 
| 5 8. 14. Nies 35 5 of . 8. 27 8 


1 he "Parallax able : cas e my Ste wks wk 


Vill appear that wy Diſtance of tif 
Semidiamete 


8 K. ne we may Notiere, "Th 45 Bari Anal 
Orvir i is but a meer. N20 8 in e * bk Dig 
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8. That Light takes up more time in travelling 


' from the | Stars to us, than if we had travelled 3000 


Miles; that Sound would not arrive to us from 


thence in 50000 Years, nor a Cannon- Ball in a much 


longer time, which may be eaſily computed, by al- 


lowing according to Sir. Iſaac Newton, and Mr. und, 


7 Minutes for the Journey of Light from the Sun to 
us: And (that Sound moves 968 Feet in a Second 
of Time) as they found by the Eclipſes of Jupiter's 


Satellites. 
We tho from Heav'n remote to Heav'n will move, 
With Strength of Mind tread the Abyſs above, 


And penetrate, with an interior Light | 
Thoſe upper Depths, which Nature hides from ſight. 
Pleas'd we will be to walk along the Sphere . 
Of ſhining Stars, and travel with the Lear; 


To leave this heavy Earth, and Scale the Height 


Of Atlas, who ſupports the Heavenly Weight, 


To look from upper Light, and thence ſurveyx 
Miſtaken Mortals wandring from the Way. | 
Ovid 's Metamor. Lib. iy, | 
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7. That at leaſt nine parts in Ten of the Space be- 
tween us and the fixed Stars, can receive no greater 
Light from the Sun or any of the Stars than we 
have from the Stars in a Clear Night. | 
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Consryverion: 


1. To the time given find the Sun's place; which 3 in big 


Example is It 79 3c and his Right Aſcenſion is 65% 41 
by Prob. 2. Aro, 


2. Becauſe 15® of che EquinoRQial pals the Meridian, 5 


every Hour; therefore if the Time) "> E Noon : 


be converted into Degrees and Minutes and 


ps ry a 9 dice Sun Right Aſcenſion, i it Wall give 


the Right Aſcenſion of the Medium Celi or Point of the 
e upon the Meridian viz. 65% 41 377 30 noo! 


28 
3. Having thus obtain d the Right Aſcenſion of the 


M.C, vis 28 11' draw ths Fimiiye Circle W 8 
1120% H O, and inox ſong 1 [I 

4. Ser off the icht Aﬀcs: am 
u, and lay a Ruler from $ 3» 9 | 
which is the Paint of the fn 9B © 


al and Ecliptick ; thro' which = 
24 an Angie of 2 29 wit 
a 


Eelipt 


5. Bind the Pole of the. Eclipiick B, and ſet off 6 - 
Signs from 1 to , containing 30? each by Prob 6. Ster, 


6. Thro' the Pole B firike the Vertical Circle 


DBN ; fo ſhall the Triangles YEN and v2 exhibit F 
PROS 


what's Requir d in | the Problem lowing, 


F 


the Equinog : 
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e FT OO Re og 
The Latitzds of the 3 the Day, and Hour of 
the Day given; to find what point of the Ecliptick 
Culminates, and its Altitude; 
makes with the Meridian ? 


NN In Latitude 710 Half N: On May 18, 8 


30 in the Morning I demand what point of bhe 
prick is upon the Mie 1 its Altitude, Gr. 
Vide the former Poge. 


there are given Vu 73 29 $ 
As 1 > ee of It ,* LY Co. S. 1 1 
nates. 


0 m. EN = "8 LT = Becſination Med. G 
g. R 230297902 Co. S. VE 289 21 
| Co. 8 dh = che Meridian L. 
Fo the Height er the Equator H E —38® 0”, 
Add (in this Rem lobe Decl. Ae. ET II 4 
Gives the Altit e of Medium Cal; | 
But if the M.C. be in 


th * * 180 of * 


5 1 8 On n. 

To find t e Plac 4 Altitude, and Ads of 'the 
Nopagelime | agree of the Ecliptick, and conſequently 
the points Aﬀcet 


ing and 0 cendin and the An 
Orient, or Angle of the Ecliptick ahd Horizon, Wy 


Example and. Prejectien (ay i in the laſt Prob.) 


For having l the e in the Jef © gk 5 


. * de Biven 


. „ . 5 D165 2 C.. 5 
DA 10 e Comp-D 
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ſo what Angle it 


In the a PEGS vE = 280 12 5 way Þ 32 
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4 co. T. C N 69% 36 „* Ce. S. N 2 2 
of 55 * Co. T. 2 2 262 04 "Dy Any che. 7 


pe bY place 2 the Median Cali. F< o®1 ' 
Add che Arch of the Exliprick JO 1 16 16.53 
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£ Diſtance of the Stars required · 5 a 85 


e the Starr by. the Help 4 a eſs 1755 p VE 1. 
Von muſt obſerve in the Chart the Conſtellation pro- 5 


noſes, how. man Principal Stars are ein, 68 25 
i e em wich thoſe i in the Heaven. „ dries, 


F 939 


"EXAMPLE... 


How to inen the 0 Great Bear wvulgarly called Charlocs Wain, 

and by the French, the Great Chariot, © 

- Obſerve firſt upon the Chart, that that Conſtellation N 

is not far from the North Pole of the World, and that 

there are therein ſeven principal large Stars, whereof. 
four of them are in the Body of the great Bear, which 

make a ſort, of à Long Square; the three others are 
in his Tail Thus baving the Idea of the Figure of 
which theſe ſeven Stars are compoſed, it is impoſſible 
to miſtake them in the Heavens; if vou look to the 
North Pole, in reſpect that that Conſtellation is alone, 

and ſeparate from all others. 

One may alſo know this and all other Conflellations 
by the Hour of their paſſing the Meridian. 
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How ro know | the other | Conſtellations. by che Help of thi 


„former ine. 


'You may obſerve, that Caſſupe ia, is on the other ga 
of the Pole oppoſite to the Stars that are in the Tail 
of the Great Bear; that when the laſt Star of the great 
Bear ſhall be upon 'the Meridian above the Pole, Coffee | — 
mall be whos the Meridian under the Pole ; and when oY 
the Bear ſhall be Eaſt, Caſfopeis ſhall be Weſt, G60. 9 
Theſe two Conſtellations are much the lame Diſtante | 
alike from the Fele. | | 
Caſſnpeis contains five principal Stars, whereof that” 
which is. fartheſt Trees the 12 is enen, the Breaft 
9 N 5 


1 
# 1 


| | of the North Stars ENT of 
The North Star, which is at thie End of the Tail of 
the vas Bear, is pretty near the middle of a right Line, 
17 one might conceive to be drawn from the Stars 
br che T; Tall ot the, Lear Mey to moſh of W 
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| Note, That the North Star is but two Degrees from 
the Fole- of the World: eh: nn en IPs. 

The brighteſt of the Guards of the North Star, 
is in the Shoulder of the Eitel, Beaf, and is almoſt . 
between the North Star, and that of the End of tlie Tail 
of the Great Bear; but it is a little nigher the North 
Star, and hath a little more Right Aſcenſion, or is 


more to the Eaſt than the Tail of the Great Bear. 


Now ſuppoſe one draw a Line from the brighteſt of 


the Guards thro' the North Star, it would paſs thro the 


bright Star, in the Side of Perſeus, and {o thro? the bright 
Star in the Whale, Jaw, which is in the South. 


3 Conſtellation of Grioz is eaſy to be known, in 


as much as it contains three bright Stars in a ftrait 
Line in the Belt of Orion, and by the French is com- 
monly called the three Kings. There are two öther 


bright Stars in his Shoulders more to the North- 


ward, and two bright Stars in his Feet which are to 


the Southward, with abundance of ſmall Stars in his 


Buckler towards the Weſt, ſomewhat more than tlioſe 
in his Shoulders. 1 e 5 
The Belt and Feet of Orjon are in the Soutliern; 
but his Shoulders are in the Northern Hemiſphere. 
The Conſtellation of the Bull is a little more to the 
Weſt than that of Orion; it contains in his Neck the 
Pleiades or ſeven Stars; but that bright and red Star in 
the Belt of Orion, called Aldebaran. ; IP 
That bright and clear Star call'd Capella, or the Gear, 


the South Eye of the Bl is between the Pleiades and 


zin the Shoulder of Auriga, 1s between the North Star 


and Orion, . . 
Suppoſe a Line was to paſs from the North Star, 
between Capella and the Great Bear 4 would go between 


the two Heads of Gemini, or the Twins) and then thro' 


that clear and bright Star in the little Dog called 
A Line drawn from the brighteſt of the Guards, 
thro* the middle of the Square of the Great Bear, paſſes 


. thro' that very clear and bright Star, the Lions 


Heart, called Regulus; rs Poe 5 

A Line drawn from the North Star, and thro' the ſame 
Square, a little nearer the hinder part, paſſes thro' 
that bright Star in the Lion's Tails Beſides, rhe Lions 
Tail and Hears, there are fix other bright Stars, but 


_ of a leſlar magnitude, 3/4. three in his Shoulder 5 


three in his Thigh. | 
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„„ ny. 
A Line drawn from the North Star, paſſing between 
tbe brighteſt of the Guards, and that of the End of the 
Tail of the Great Bear, paſſes thro' the Dragon near his 
laſt Knot, and ſo thro? that very clear and bright Star 
Called ArFurus, in the Skirts of Bootet... 
A Line drawn from the Noth star thro? the leaſt of 
the two Guards, paſſes thro' that ſmall - Stariin the laſt 
Knot of the Dragon, and fo thro! the Northern Crown, and 
_ thrv” the Head and Heart of the Serpents | 


4 


A Line drawn from Capella thro' the North Star, paſſes 
to the other ſide of the Pole, thro' the third Knot of the 
Dragon, and thro' Hercules, and thro' Serpentarius. | 
A Line drawn fsom the Star in the ſquare of the 

Great Bear neareſt his Head, thro? che brighteſt of the 
Guards, paſſes through the Conſtellation of the Swan and 


* 


mn D 2100 5700? 5 . * 

I !be Stars in the Wings of the Swan, that bright Star 
in her Tail, and the little Star in her Beak, make a com- 
Pleat Croſs, and the four Stars in the Dolphin make a Fi- 

ue ITS cr 
A little nearer the Weſt than the Dolphin, are three 
bright remarkable Stars, whereof the middlemoſt is the 
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largeſt; in a ſtreight Line they are in the Eagle's Neck. 1 
0 There is a bright Star, called the Brighteſt in the | {8 
: Harp, near the Swan, but a little more to the Weſt. . 1 
4 _ A Linedrawn from the Star at the Rump of the Great i 
15 Bear, paſſing between the North Star and the brighteſt of 1 
the Guards, paſſes through Cepheus, a Conſtellation near 1 A 
the Pole, and through thoſe in the fore part of Pegaſus, * 
or the Flying Horſes — 8 1 
', ' A Line drawn from the North Star, and through chs i 
of Weſtermoſt of Caſſopeia paſſes through that in the Head WM 
bf Andromeda, and through that at the End of the Wing l 
of Fegaſut. | 


Theſe Four, viz. that in the Head of Andromeda, that 

at the End of Pegaſus Wing, that at the Bending of the 
ſame Wing, and that in his Shoulder, make togsther 4 
large Square very eaſy to be obſerved. W Teh. 
Aline drawn from the North Stur thro? Caſfiopeis and 

Perſeus, paſſes thro' the three ſinall ones that form the 
Triangle, and to that bright one in the Head of Aries, of 


— n — 


A Line drawn from the Pleiades third? the three Stars 
In Orion s Belt, paſſes rhro' that very brighit and ſplen- 
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1000 Ne Projection 1 er. 


did Star 1 in the Mouth of the Great Dog, called Sirius, | 


: which is in the South, 
LI Vory ery eaſy to draw in 1 the Heavens ftrai air Lines 
Phe 


| e North Star N Ha the others which one . 
knows, by holding a long Stick between your Eye and 


the Stars; and as one obſeryes i in the Char hart, the Stars 
255 are in a ſtrait Ling with the Nerth Star, it will be as 


e 85 know them all in a little figs without He 1 bt ” 


he Declination and Right Aſcenſſ Wer tho Bi d 
Staxs is another Means to know them a dl 
Vide * e of N avigation. wg 
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The projection of the Sphere 4 laid 45 
and Demonſtrated by 1 the Celeftial Globe. 
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1 8 ECT. v. | 
e Of the Projettion of the Sphere. LE 
* HE sphere (or Globe) 1 5 be projetied on A 


Plain ſeveral ways, viz. | 
I. 'Stereographical. 
. Orthographical, and 


Gnomonical. | ZN 
Fe Stereographiek Projection of the Sp! ere being 


hi moſt common, and indeed the moſt intelligible (in 


Frigonometrical or Aſtronomical Operations) which is 
proſected upon the Plain of that Great Circle, that paſ- 
ſes through (on the Globe) the Summer and Winter Sol- 
ftitjal Points of Cancer and Capricorn, called the Solſfitial 
| Colure, and by ſome, the General Meridian; ; we ſhall 92928 
i firſt hes that. 


a 7 


8 Das ir 10 N 8. 


1. 3 projection is a Branch of = 115 
lake 


- Qive, which ſhews us how to deſcribe or ara the 
- Pearances of the Circles of the Globe, u e 
__ through the Center thereof ; ſuppo ing the bye 
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on which the Projection is to be made, and on that ſide 


of the Sphere oppoſite to the fide to be projotied, This 
e 


Projection thus made, thall truly repreſent all the Ap» 
pearance of that half of the Sphere oppoſite to that in 
whoſe Pole the _ is placed, as (ſays a late Author) 
may be illuſtrated by the following Similitude. 1434.3 

_* Suppoſe (ſays he) a Sphere, or Globe were made of 


* Glaſs, or any tranſparent Metal, on which were deſcri- 
© bed all the Points and Circles of the v4 hor (as Zenith. 


Nadir, Equator, Ecliptick, &c.) in black Lines, that 
might be diſcerned through the Globe; and admit there 
were a Glaſs-Plain paſſing through the Center of the 
Globe, cutting it in two equal Parts in that Great Cir» 
_ "ele, upon whoſe Plain the Pro jection is to be made. As 
for inſtance, ſuppoſe I were to project the Weſtern He» 
* miſphece upon the Plain of the Meridian, having a 
* tranſparent Globe prepared as before deſcribed, and the 
y a Plain to paſs thro' the Center oft he Sphere, 
and cut it in two parts in the Meridian (the Great Cir- 


Horizon, upon the ſurface of the Sphere; and obſerve, 
' where the Meridians, Azimuths, &c on the Weſt fide of 


the Plain of the Meridian. But more Obvious, © 
Thus, on the Celeſtial Globe, bring the ſolſtitial 


the Equino&ial Point Libra be in the Eaſt Point of the 
Horizon; elevate the Globe, ſuppoſe to the Latitude 
of London, 51% and half North; ſcrew the Quadrant of 
altitude on the Zenith-Point on the Degrees 51? and 


and imagine a Line drawn by the Edge thereof, to re- 


„ SF" 


Altitude to paſs thro every Degree of the Quadrant of 
Altitude, parallel to the Horizon; alſo the Parallels of 


Latitude to paſs thro' every Degree of the Brazen Me- : 
ridian; and the Meridian to paſs thro every Degree * . 


of che Equinoctial. 
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m. pid lin of te ., rn 
in the Surface of the Globe, in the Pole of the Circle 


ele upon which the Projection is to be made) if the 
Eye be ſuppoſed to be placed in the Eaſt Point of the 


the Sphere cut the Plain paſſing through the middle of 
the Sphere, theſe Circles upon that Plain ſhall truly re- 
preſent the Projection of the Weſtern Hemiſphere upon 


Point Cancer to the Brazen Meridian; then ſhall 


half, and bring it to the Eaſt Point of the Horizon; 


preſent the Prime Vertical to 90, and the Parallels of 
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278 8 The Projection of the Sphere. g 


In this Poſition of the Globe, the prime Vertical, 
prime Meridian, Equator, and Ecliptick will all coincide 
in tbe Eaſt Point of the Horizon, Now ſuppoſing the 
Eye in the Eaſt Point of the Horizon, and the Globe 
made of a flexible Matter, and flatted down; that 
is, all the Eaſtern Hemiſphere, into the Brazen: or 
General Meridian, or ſolſtitial Colure ; I ſay, then the 
Equino&ia), prime Vertical, prime Meridian, Ecliptick, 
and Horizon, will become Right Lines, Diameters, or 
Right Circles, the Parallels of Altitude Small Circles 


i parallel to a Right; that is, the the Horizon, the paral - 


lels of Latitude, Leſſer Circles parallel to a Right, viz. 
the Equinoctial, the Meridians, and Azimuth- Circles, 
being Oblique on tlie Globe will become Oblique Cir- 
cles or Arches. in the Projection; ſo likewiſe the Tro- 
picks and Polar Circles being parallel to the EquinoQial, 
will become Leſſer Circles parallel to a Right in the 
{ſame manner as the Parallels of Latitude. ; 

. Theſe two Similitudes may ſuffice to ſhew the Nature 
of the Stereographick Prejection of the Sphere. My Deſign 
here is to render it plain and eaſy to the Practical Lear- 
ner; and for the more curious and ſpeculative ones, 
I refer them to Heynes's Trigonometry, from Page 83, 
to 93; T4 Hoag ſon's Theory of Navigation, from Page 197, 
to 204; Mr. Whity's Doctrine, ef the Sphere, and others, 
that have compiled a whole Treatiſe of the ſame. 

I proceed now to the Projection of the Sphere upon a 
Plain, on any Great Cirete ; and here I would adviſe 
the Learner to, conſider again what was ſaid before, 
relating to the Points and Circles of the Sphere, in 
Aſtronomy, in the Definitions of Stereographick Pro- 
blems, Page 33 and in the Aſtronomical Definition here 
after, where they be more fully explaind. 

1. To project half the Surface of the Sphere upon the 
Plain of the General Meridian; or ſolſtitial Colure, 
Latitude 53130 North. „ 

CONSTRUCTION:... 

1. With a Chord of 6co deſcribe the primitive Circle, 

or ſoliſtial Colure, HZON, and croſs it at Right Angles 
with the Diameters HO, and ZN, then ſhall HO repreſent 
the Horizon, H the South part, O the North, and the 
Center of the Primitive I the Eaſt, or Weſt part of the 
Horizon, and Z the Zenith, N the Nadir. and the Dia- 
meter or Circle, ZN the prime Vertical or Eaſt and Weſt 


Azimuth. 5 
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2, Set off the Latitude 12 30 (which is the Pole's_ 


Elevation above the North part of the Horizon O) 


taken from the Chords from O, to NP, and draw the 


4 


Axis-Line thro' the Center, as Nrysp; and at Right 
Angles to this, the Equinactial Line ZyQ ; upon which 
Time and Longitude is accounted ; to divide which 
into Time or Hours of the Day and Night, the Center 
Y. repreſents 6, a-Clock, Morning and Evening, the 


Point E 12 at Noon, and Q 12 at Midnight. or the 


other Hours ſer off the half Tangent of 15? 309 452 60? 
75*, both ways from the Center Y towards Z and Q on 
the Equinoctial Line E, and you have the Hour-Points, 
to be numbred as in the Scheme above. e 

3. Set off the Chord of 239 zo the Sun's greateſt De- 
clination, N; de South from and Q both ways, to 8 
and VS, and draw the Ecliplick Line (in which the 
Sun always moves ;) to divide which into the 12 Cœleſti- 


al Signs. V. U IL. S. N. N. . . A. VS W. and e, 


ſet off rhe half Tangent of 30%, 60, Ge. from the 
Center Y both ways towards and , and Vs; and 
prefix the CharaQers of the Signs as in the Scheme. 


4. By Prob, 9 Caſe 2. Stereog. deſcribe Parallels to the 


Equinoctial ZEQ at 23” 30 Biſtance and 66? 30 Diſtznce 


— 


— —v 


_ 
O 


— 
2 


" — 1 — nl 
DEE 1 ny 1 CA EDI 4a =, 
_— —_— _ _—_ * 


2 5 


x 
Y 
4 
. 
3 
* cy 
# * 
vb 
i 1 
1 
LE) 
7 
1 
'F 
= 
N > Co 
—_— . 
3 
8 
4 
| N 
5 ” 
j 
1 
N 
NH 
8 
$54 
N 
1 
£1 
7 p 


— ²— OR ̃ hee n 
o 


— 


r a 7 
Mat. 
CEO ” — N 
- ** 


* — —— 8 
A ae ES 
N * 5 7 _— 


FEI Jie 
— 


a _ 4 * * 8 23 TOE 2 in ed ns * I * * * 9 * N 13 ® a : 
* - * oh 0 . 4 D FY 0 * 7 STOLE L n y * Y 
Rr 47 + 25h * iP X 4 . « 7 N. 4 N 

- - 2 SI ns þ * * As . 4 

- N 30> . 5 : * 


280 The Projeftion of the Sphere: 
from the North and South Poles thereof NP and SP. as 


P, p 5 the Artick Polar Circle and « « the Antartick Polar 


Circle, and G, G, and V8, VS the firſt is the Northern 


Tropick of Cancer; and the other the Southern Tro- 
pick of Capicorn, 1 „ 

5. After the ſame manner any Parallel of Latitude or 
Parallel of Peclination of the Sun may be deſcrib'd at 
any Degrees diſtant from the Equinoctial, , or the 
Comp. of the Latitude or Deciination's Diſtance from 
the North or South Poles, as the Parallel of Latitude, 
It, of 45% oo North. : 5 | 

5. To deſcribe any Parallel of Altitude, or Height of 
the Sun or Star above the Horizon, is after the ſame 
manner; only theſe muſt be parallel to the Horizcn HO, 
as ar, a Parallel of 20“ Altitude, from the Horizon, or 
co, diſtant from its Pole Z; and fa likewiſe the Parallels 


of Deprefſion, parallel to, but under the Horizon, whole 


Pole is N, as the Parallel, C, Sof 18“ below the Hori- 


* ZON, or 72 from its Pole N. 


6. To deſcribe any Meridian Circle. 5 5 
Theſe Circles inter ſect the North and South Poles of 


the World cutting the Equinoctial at Right Angles, 


through any Degree thereof, whoſe Centers are always 
in the Equinoctial, produced if need be. Let it be fe- 


quired, to draw,a Meridian to cut the Equinoctial in u. 


or M at 459 from ; deſcribe an Oblique Circle NP. 
SP. or N#7MSP, through the raree Points N P, zz, 8, P, or 


NP, M,, and it's done; but if the Meridian ſhall make 
an Angle of any Degrees at the Poles, as ſuppoſe here 


of 40, then with the Secant of 45® and one Foot 1.1 rhe 
North or South Poles NP, or SP, with the other interſett 
the Equinoctial, (as here) at Q or , which is the Cea- 
ter of the Circle, or Meridian requireds a 
7. And Laſtly, to deſcribe any Azimuth-Circle. 
Theſe Circles interſecr the Zenith and Nadir; that 


zs, in the Points Z, and N, cutting the Horizon HO at 


Right Angles, thro' any Degrees, whoſe Centers lie in the 
Horizon produc'd if nced be. Suppoſe I would draw 
an Azimuth- Circle, through the Point vor V. to cut 
the Horizon in 45; draw a Great or. Oblique Circle 
through che three Poinrs Z vw N or Z VN, and it's done; 
but if it muſt make an Angle of 45“ (or its Comp. 135% 
at Z. or N, the Zenith or Nadir; with the Secant of 
47 and one Foot in Z or N, turn the other about to in- 
terſest che Horizon in any Point as O, or H, which 1s 
the Center of the Azimuth- Circle required. _ 


\ 


Circles 
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Cireles of Longitude of the Stars, are proc (or Ob- 
lique) Circles interſecting, in the Poles of the Ecliptick 
S and s, and cutting the Ecliptick at Right Angles in 
any Degree, and their Centers lying in the Ecliptick are 
therefore deſcribed, as the two Laſt kind of Circles. 

Note, The Meridians, Azimuths, and Circles of Lon- 
gitude may paſs through every. Degree and Minute of the 
Equinoctial. Horizon, and Ecliprick, and fo become In- 
finite. And here we might have deſcribed them through 
every 2oth, Degree of the Equinoctial, Horizon, and 
Ecliptick; but to avoid Confuſion in the Scheme, they 

are — ſince they are ſo eaſy to be conceived to 
be One. 5 | : „ 


| II. To project the Surface of the North Heniifpheve of the 
Sphere, Stereographically, on the plain of the» Equinoftial 
Circle, Latitude 531 half North. _ 


OBS EONS 

Suppoſe the Globe Elevated to the Latitude of 5:9 
and half, the ſolſtitial Point S. brought to the Meridian, 
and the Quadrant of Altitude fcrew'd to the Zenith 

ö 51% 30, and brought to the Eaſt fide of the Horizon, as 

a before, the Eye in the North Pole of the Globe, and 
; the Northern Hemiſphere of the Globe to be flatted upon 
1 the Plain of the Equinoctial Circle, in this projection or 
x poſition, the EquinoCGtial is the Primitive Circle or plain 
e of Projection; the Center thereof of the North pole; 
3 The parallels of Latitude will become parallels indeed, or 
e whole Circles parallel to the Primitive, or Equinoctial. 
t the Meridians are ſtreighr Lines interſe&ing the Pole or 
5 Center, as alſo the ſoliticial Colure. Bur the Horizon, 
prime Vertical and Ecliptick cutting the Equinoctial at 
Oblique Angles, on the Globe, will become Oblique 


OP 


t Circles in the Plain of projection; and ſo will aifo the 
t Azimuth, Circles; and the polar Circles and Tropicks 
0 being of the ſame nature with Parallels of Latitude, 
W will. be whole Circles parallel to the Equinoctial or 
it primitive Girele. | % 

le 1 . 


* 


$i 


CONSTRUCTION. 8 


1 Draw the primitive Circle A V B & with a Chor 


of 60“ and Quarter it with p Y, and A p B, the firſt 
Repreſenting, the prime Meridian, the ſolſtitial Colure, 


2. P. the Center being the North pale; with the half 
Tangent of 107, 209, 300, 40, &c. in the Compaſſes, and 


ane Foot in the Center p, deſcribe the prickt concentrick 


Circles; which being parallel to the Equinox, repreſent 
the ſeveral Parallels of Latitudes of 80% 709,669, 50%, 


Co ü 3 2 
2. D. vide the EquinoQial or primitive Circle NAB 
into 360 or equal parts by a Line of Chords, with 100, 


20,309, 30% c. from Y towards A, and ſo round, you 
may number it to 360%, to the point again; which 
may repreſent Longitude or Time, from the Center P 


do each toch, Degree (or as here in the Scheme, to every 


zcth Degree) to avoid too much Confuſion in the Lines) 
draw Right Lines or Semi- diameters, which are ſo man 
ſeveral Meridians. N 3. The 
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3. Then conſider, that the Diſtance between the Zenith 


and North Pole is equal to the Complements of the 


Latitude, in this Caſe 38? 30“; take therefore the half 
Tangent of 38® 3o', and fer it off from P to Z, and 
through the Points , Z, V, draw the Oblique Circle 
Q Z Y, repreſenting the prime Vertical. | 


5 Now the Horizon being diſtant from P the 
Pole, equal to the Latitude 519 30“, ſet off the half 


Tangent of 519 30“ from P to H, and draw through the 
Points 2, H, V, the Oblique Circle 2, H, V, which re- 
preſents the Horizon. | . 


5. Now the Tropick of Cancer, and Ecliptick being 
each 66? 3o' diſtant from the North Pole P, fer off the 
half Tangent of 66 ;o' from P to S V, and draw 


thro' the ee 2 S Y the Oblique Circle a S V, for 


the Northern Semicifcle of the Ecliptick; to divide 
which into Signs, (by Prob. 6. Caſe 3. Sterzog.) lay 30? 


and 60 on the Oblique Circle from and A towards. 
S, and place rhereon the ſix Northern Signs from Y. 


towards the left hand, as NH ON. () 4, the 
Tropick of S being alſo 66 30“ from the North Pole, 
with the half Tang. of 66? 30“, and one Foot in P the 

Pole, ſweep the black Line Circle n. S. ONS, which is the 
Northern Tropick of Cancer. 1 


6. After the ſame manner, with the hal? Tangent of 
23“ 39, and one Foot in the Center P, ſweep the Artick 


polar Circle repreſented in the Scheme by a ſmall black 


Circle parallel to the Primitive or Equino&ial. 


7. For the Almicanthers, or Parallels of Altirude, 


On the Point Z, the Zenith and Fole of the Horizon, 


or Oblique Circle AH, deſcribe (by Prob. o. Caſe 3. of 
Storeoz.) Parallels to the Oblique Circle or Horizon at 
10, 20, 39?, 40?, 5o, &. from its pole, and they will 


be the Parallels of Altitude of 80®, 70, 60, 506, 40, 


Ce. 


8. For the Azimuth- Circles» 8 
Set off the Tangent of the Latitude (50? 300 ſrom P, 


the Center on the Solſtitial Colure, to D (PB being pfo- 


duc'd) or the Secant of the ſame from Z to D; and on 
Z, with the Radius Z D ſweep the Semi-circle F DG; 
hen opening your Sector, to the Radius Z D (having 


a 
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| firſt drawn the Tangent-Line CE) ſet off the Chords of 


10, 209, 30?, 4%, Ge. from D towards F and G; and 
drawing Secant-Lines from Z through the Semi- cirele 
FDG, to interſe& the Tangent - Line C E, theſe Inter ſe- 
&tions ſhall be the Centers of the Azimuth. Circles. 


Or thus, more briefly (the Sector being open'd to the 


foreſaid Radius ZD) ſet off the Tangent of 10, 20, 3o, 
40, &. on both ſides D upon the | 


"will give the ſame Center-poinrs, _ 8 
Then extending your Compaſſes from each Center- 


Tangent-Line CE, and 


n 3 * +. : 7 1 9 $ . 
* * nel * L 3 7 
RTW R 
* « ” 5 * 5 : * * ** 
do * 8 a F ' * „ n 1 * 


point to Z, ſweep the reſpective Oblique Circles, and 


they ſhall be the Azimuth-Circles in this Projecti- 


And Laſtly, For the Circles of Longitude of the 
Stars, they mult paſs thro? the Point where the Artick 
Citele cuts the Solſtitial Colure, and cut the Ecliptick 


of Stereog. 


(Oblique) Semi- circle at Right Angles, by Prob. 5. Caſe 4. 


III. Tv proje# half the Snperficies of the Globe (Sphere) en 
the Plain of the Horizon, Stereographically, Latitude 5 10 | 


and half North, 


_ . Suppoſe the Globe Elevated, &. as before, and the 
Eye in the Zenith-point (or 519 30“ on the Braſs Meri- 


dian) the Globe flatted upon the Horizon, in this Poſi- 
tion, the Horizon is the Plain of Projection, or primi- 
tive Circle, its Center the Zenith- point, the prime 
Vertical, or Eaſt and Weſt Azimuth (the Solſtitial 


Colure,) and other Azimuth- Circles become Right 


Circles, oc Streighr Lines; but the prime Meri- 
dlan, Equinoctial, and other Meridians, and Ecliptick, 
making Oblique Angles on the Globe, make Oblique 
Circles in this Projection. The Parallels of Altitude are 


whole Circles, parallel to the Primitive, or Horizon; 
but the Parallels of Latitude. are Parallels to an Oblique 


Circle, viz. to the Equinoctial, the Circles of the Stars 
Longitude, as in the laſt. | oy bt 
\ COWwSTREVCTIAON ; 

| . Circle being deſcrib'd with a Chord o 
602, and quarter'd, then ſhall WZE be the Eaſt or Weſt 
Azimuth or prime Vertical, and NZS the Solfticial 
. Colure : For the primitive Circle's Center is the Zenith- 
point, and the primitive Circle the Horizon; which 
divide into 360“ beginning from E, towards N, meh 
: po . * IQUAC yp 


— 


R 


en ide Pais F the Horn. 2385 


round, and drawing the Azimuth from Z, the Center, 
to every loth Degree, as you did the Meridians in the 
former Projection; and alſo ſweeping the Parallels to 
the Primitive at every 10%, diſtant from Z the Center, 
which in this ate Parallels of Altitude, (as they were in 


— £ ; - 


the Laſt Parallels of Latitude.) 


2. Make ZP equal to the half Tangent 380 28 the 
Complement of the Laiitude, and draw the prime 
Meridian YP, as you did the prime Vertical in the 


laſt Scheme; and becauſe the Diſtahce, between the 


Zenith and EquinoQial - is 
Pole, or Latitude ſer off t 


* 1 
* 


al to the Height of the 
e half Tangent 519 30 


4 


* 


* 


* — 


>, 3 


from the Z to Q, (fo ſhall ZQ+7P be = c the 
diſtance between the North Pole and Equinoctial. Then 
draw an Oblique Circle PQ, wluck is the Semi- 
EquinoCtials | e 


Now Þ. 
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3. Now the Diſtance between the Zenith and Ecliptick 
is equal to the Elevation of the Pole made leſs by the 
Sun's greateſt Declination ; that is, 51 5o'— 23% 30' = 
282 oo; therefore ſer off the half Tangent of 28® from 
Z, to &, and thro' Y, S, and , draw the Oblique Cir. 


cle, or Northern half of the Ecliptick, and divide it into 


Signs, as you did in the laſt. Alſo draw the Parallels of 
Latitude from P, and the Meridians through P; in all 
reſpects, as you did. the Parallels of Altitude, and 
Azimuth-Circles in the former Equinoctial Projection, 
and it's done. | | 2 Fg 
Circles of Longitude of the Stars in this Proje ion, 
are Oblique Circles paſſing through p. the Pole of the 
Ecliptick and cutting the Ecliptick y S , at Right 
Angles, as was ſaid before. To 


U 


IV. To project the Surface of the Globe upon the Piain of 
Ecliptick, on the Northern Hemiſphere,” in Latitude 51® and 
half North - „ E427 iy 


0 Suppoſe the Globe Elevated as before, the Quadrant 


of Altitude Screw'd over the Pole of the Ecliptick 
(viz 23* zo diſtant from the North Pole.) And brought 
to the Eaſt point of the Horizon; the point of Cancen 
S. brought to the Braſs Meridian; then ſhall the 


prime Meridian, prime Vertical, EquinoRial, coincide 


in the Eaſt point of the Horizon. Let the Eye be poſited 
in the Pole of the Ecliptick, and the Globe Flatted upon 
the Ecliptick Circle. Now becauſe the prime Meridian, 


prime Vertical, EquinoGial and Horizon cut each o- 
ther at Oblique Angles on the Globe, they will become 
Oblique Circles interſecing each other. on the Plain of 


Projection: Bur the Circles of Longitude, and Latitude 
of the Stars, the firſt being Right, the other Parallel, to 
the Eye, on tire Globe, they will become Right Circles, 
and Circles Parallel to the Primitive or Ecliprick the 
Plain of Projection. 1 Ce | 


| CONSTRUCTION Ca 
r. The primitive Cirele being deſcribed and Quar- 


_ tered, as before then ſhall WV 4p E E be the Equi- 


noctial Colure and S NP AHH QW. the Solifticial Co- 
lute; the ficſt cutting the Primitive or Ecliptick, in the 
Equinoctial Points Y and 2, the ſecond in the Soliſti- 
tial points & and y. 8 

ö 2. Divide 


7 1 


Gun or) Sta rs. 


3 


on the Plan of the Ecliptick. 28 


| a; Divide the Ecliptick or Primitive into 12 E- 
qual 8 (which may be done with the Chord of 300 


Or (if you will, into 360 equal parts) then drawing Lines 
from the Center 1p, to each point, of 33“ in the primi- 


tive place thereon, the Characters of the 12 Signs, as you 
ſee in the Figure, and theſe Right Circles ſo drawn are 


the Circles of the Sun or Stars Longitude; and draw- 


ng Circles parallel to the Primitive, at any Degrees 
i 


ant therefrom, ſhall be Circles of Latitude, of the 
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3+ To deſcribe the prime Meridiaagagagg. 
Conſider the North Pole of. the World is diſtant from 

the Pole of the Ecliptick 23% and half; ſer therefore the. 
half Tangent of 33% 30“ from AP to p, and p is the 
North Pole; deſcribe an Oblique Cirele through the 

Points Y P A, and you have the prime Meridian, 
whole Center is S, (PS is = Secant and EPS to the Tan- 
gent of 90? — 23? : 35. = 66 zo) With the Radius 
PS ſweep the Arch FSG, and draw from the point 8 
the Tangent Line CSE; in which Line lie the Centers 
of the other Meridian Circles. To deſcribe which, 
obſerve the 7th Direction of the Equinoctial Projection 
foregoing; for theſe are deſcribed in all ReſpeQs as the 
Azimuth-Circles were there. - h | 


4. To deſcribe the EquinoQial Circle. 
The Equinoctial is gc? from the North Pole, or 66? 
0 from the Pole of the Ecliptick; therefore ſer the 
half Tangent of 66 3o' from 4 to Q, and through the 

points Y, Q. 2, draw the Oblique Circle = Q, 
and it ſhall be the Semi-equinoQial. „ 


F. To deſcribe the Eaſt ahd Weſt Azimuth, or Prime 


Vertical. The Zenith-point is diſtant from the North 


Pole in the Latitude of 51 half, equal to the Comple- 
ment of the Latitude viz. 38? f or from the Pole of the 
Ecliptick 15? (7.e. 38? & — 23? $ =152 z) ſet therefore 
the half Tangent of 150 from Ap. to Z, and through the 
Points V, Z. =, draw the Oblique Circle or prime 
Vertical J Z A; through the Center of which, if you 
will you may draw a Tangent-Line and deſcribe, - the 
other Azimuth-Circles as before in the Equino#ial Pro- 
iection. But I have omitted them here, the Scheme being 
Full enough already. | | 


6. To deſcribe the Horizon. 5 . 

The Horizon is diſtant from the North Pole equal to 
Poles Elevation, or Latitude 51 2, or from the Eclip- 
tick Pole, 75* vix. 517 39 ＋ 239? = 300 = 7; for 
therefore the half * of 75 from IP to N. and 
through the points Y. N. E, draw the Oblique Circle 
or Semi- Horizon 7 N, and *cis done, and N the 
North & the Eaſt and I the Weſt part of the Ho- 


\ TIZON. | 


7. To 
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ou the Plain of the Prime Vertical. 289 


- 


To deſcribe the polar Circle. 


Tropick of Cancer, Parallels of Latitude and Decli- 


nation, they are all Parallels to an Oblique Circle, (in 
this Projection) viz. the Equinoctial; therefore, by the 
6th Direction of the EquinoQial Projection foregoing, 


deſcribe Parallels to the Equinoctial at 23? 2, 66% 2, 
lor any other intermediate Degrees, of Latitude, Þ is 
from P 


Declination, as 10% 20% zo 40%, Cc) diſtant 
its Pole (or Pole of the World) and 'tis done. 


8. Project half the Superficies of the Globe, upon the 
Plain of the prime Vertical, or Eaſt and Weſt Azimuth- 
Circle, and on the Southern Hemiſphere. ; 

Let the Globe be Elevated, as before, to Latitude 519 
and half North, the point Cancer brought to the Braſs Me- 
ridian, Quadrant of Altitude Screw'd to the Zenith, and 
brought to the FEaſt ſide of the Horizon; imagine a 
great Circle drawn by the Edge of the Quadrant of 
Altitude, and continued directly round the Globe, for 
_ the prime Vertical or Plain of Projection. Suppoſe the 
Eye in the South part of the Horizon; the Globe flatted 
down into the aforeſaid Circle of the prime Vertical ; 
then by reaſon the Equino&ial Ecliptick, and Equinoctial 


Colure are cut by che Horizon at Oblique Angles ; they 


will therefore become Oblique. Circles on the Plain of 
Projection; but the Horizon, and Solſtitial Colure 


will become Right Circles, or Diameters in the Pro- 
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1. Deſcribe the primitive Circle, and Quarter it, then 


ſhall the primitive Circle be the plain of the prime 


Vertical, the Right Circle WS E the Horizon, and 


the Right Circle Z S N, the Solftirial Colure 


the Point Z the Zenith, and N the Nadir, and the 
Center, $ the South point of the Horizon, and W the. 
Weſt and E the Faſt point thereof. ans 
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2. Set off the Latitude, 5 10 half frem S to P, down- 
ward by the half Tangent; through the points W, P, E, 
draw the Oblique Circle WPE for the prime Meridian; 
through the Center of which, C deſcribe. the Line VX 

parallel ro the Horizon WE; and making CP a Radius 
in your Sector, ſweep an Arch WCE from P as a Cen- 

ter; and ro this Radius, ſet off the Chords of 10, 

-0, 330, Cc. on both ſides C, upon the Arch WCE; 
or, if you will, as here, in the Figure, the Chord of 
15, 3, 45, 60; and laying a Ruler from P to each 

- Diviſion, to Cur the Tangent-Line, VCX, in the the 
Centers of the other Meridians, Deſcribe the Meridiaus, 

Ef: e through 


* 


5 
2 
. 


ME for the Equinoctiaa. 
P 34, "M4 4; 0 . 


or South polar Circle. 
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3. Set off the half Tangent of 38 Deg. and half (the 


Compt. of the Latitudes from S, upwards to Q, and 
through the Points W, QE, draw the Oblique: Circle 


* by 


through P, (as you did the Azimuth Circles'through E 
in the. 7th Direction of the Equinoctial Projection | 
_ foregoing. | | V 9 


4. The Edliptick being 23 Deg. and half diſtant ffom 


the Equinodtial, ſer off the half Tangent of 38 Deg. and 


| half þ 23 Deg. and half = 62 Deg. from S to G, and 
through the Points W, S, E, deſcribe the Oblique 


Circle W, S E for the Ecliptick, and divide it into, 


and Character it with the Six Northern Signs, Y, B,, 
S,. N, and &, as before, in the 4th Difection, of the 


Equinoctial Projection foregoing. 

5. The Azimuth- Circles are deſcribed, in all reſpedts, 
as in the 7th Direction of the General Meridian Pro- 
jection foregoing, as ZAN and ZR. 


The Parallels of Altitudes are alſo projected as in the 


th Direction of the ſaid Meridional Projection fore- 


going; as , #,s, Ce. . 


7. On P, deſcribe (by Prob. 6. Caſe 3. of Srereeg. ). 4 Pa- 


rallel to an Oblique, 7. e. thé Equinoctial WQE, at 


23 Deg. and half from the pole P, for the Antartick, 
After the ſame manner deſcribe a parallel to an Ob- 
lique Circle (or the Equino&ial) at 66 Deg. and half 
diſtant from P, for the Tropick of Capricorn, as 

8 } | 


2 Wr. 


8. The pole of the Ecliptick, is diſtant from ©, 


be „ 


or the Ecliptick go Deg. or from 8, the South part of 
the Horizon 902 — 8 © 62289, or from the Pole P 
23 Deg. and half i.e SP 51 Deg. and half — 28 = 23? 
30. Set therefore 28 Deg. from 8 to K (taken from the 
half Tangents) and through the Points a, K, V, draw 


the Oblique Circle WKE. whch is a Circle of Longitude, 
of the Stars that are in V, and 2; and for the other 


Circles of the Stars Longitude, deſcribe them, to paſs 
through the point K at eyery 3o Deg, I5 Deg. or 19 
PakT II. ns T e De- 
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292 The Projettion. ef the Sphere 


- Deg 


drawn thro b. 


rees after the ſame manner as the Meridians are 


VI. To projet half the Sphere upon any Oblique Circle ; and to 


find in what Latitude and Difference of Longitude from the 
Place where the Oblique Circle deviates from the Meridian and 
Zenith (of a Known Latitude) ſball be an Horizontal Plain. 


In this projection you have, (in ſome Meaſure 30 


eſpecially the difficult part of the whole Art of Dialing 


demonſtrated. 


CONSTRUCTION. 5 

As great Circles of the Sphere. are Horizons in ſome 
place of the World or other; ſo all Plains on which 
_ Sun-Dials are made are Horizontal Dials in ſome one 


part of the World, and ſuch a Plain (or Great Circle) 
which mean here, will beſt be repreſented by the 


Roof a Houle, | | 

Now ſuppoſe in the Latitude of London 51 Deg. 
and half North, the ſide of a Houſe ſhould decline 
from the South, ' Weſtward 24 Deg. 20 Min. and the 


"Roof thereof incline towards the North part of 


the Horizon 36 Degrees. I would know in what 
Latitude, and how much Differing in Longirude 

that part of the World is, in which this Oblique 

Plain to the Meridian and Zenith (or Horizon) of 
London will be an Horizon? ; EE | 
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I. Having 
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4 . Projetion 1 the, there, 


„ Vas! 


repreſent this Oblique Plain (or Circle) and alſorawn 
the Diameter HO, at it at Tp 927 * 2 


wich the Diameter CF ; 

* 2. Take the half Tangent of tha Plain” $ een 
'35 Deg. and ſet it from Q to Z; ſo thallfZ be the 
Zenich of London, and Q of che Place Fans: 


1. Having 8 a primitive Circle W. to 


% # 
4 


3. Take the half Tangent of 54 Deg./ (the Com- 
plement of the plain's Inclination;) and fer it from 
A, ro B; ſo ſhall B be one point thr 0 4 which the 

orizon of Landen muſt paſs. F £4 9 


4. Take the Tangent of 36 beg, Gol Plain's Incli- 
nation; ) and ſer it from Q to C, or the Secant 
of 36 Deg. and ſet it from B to; either of which 
Diſtances ſhall give the point. G tor the Center of 

ths Horizon of London 5 = pp 7 


1 
5. Take the Tangent of 54 ITT (the Comp of the 
Inclination) tand fer. it fem VC 9 F. 
15 Fg 
6. Take 24 Dege 25 Aa. (the Sem ot the 
ain.) rom the Chords, and ſet i wn e r 
q co and ay a wy 1/ 8 


8 Holer 1 laid glam 2 to e. 4 dag: e, vil give (in the 
Horizds B60) the points W, S, and E, for the Weſt 
South, ànd Eaſt e "of the ſaid Horizon of . 
8 * 'T , . 


8. Dis! FG 7 to Qs, 65 ate to 


19 1 USER” IDE” 


' HO) and exrend | Tea „ G as you i att think Se 
, Tequiate. % a l, / | / 8 
. 9. Draw ob Mis 116 Point p and W Coicl if of 
you have committed no former Error, will paſs alſo po 
thro' the Point Q the Center,) and extend ir up. 
cut the Line FG laſt drawn; ſo ſhall the point G Ce: 
of the Interſe&ion be the Center of the Meridian. Cer 
Then with the Diſtance or Radius GS = GT deſcribe Me 
the prime Meridian PZS, which is the Meridian of PD 
the Place where the Declining, Inclining Plain in of. 
London A be an Horizontal Plain. Lin 


7. i * - + * 1 


5 ! 35 5 5 10. A of t 
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Circle in 4, from which point Yer the Chord of 33 Deg. 
Ruler laid from W ro; will cut 1 exidian in the 


the Axis of the World. 1 


Points W., E; and to find the Center thereof, divi 
= 1 W. E, into two equal parts in R; and 


till it meet with the Axis of the World produced to 


concur with the Axis of the World PQM ; Extended, 5 
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Lacs 0 2 : wa | ky 4; 2 . 2 | 5 yy bh a | a bo 3 10 we * 
* 10. A Ruler laid fro : W to Z, will cut the primitive 


7 


dd half, the Comp. Latitude Lenden to b; and a 


Point P z fer the North Pole of the World. . 
1, Set 90 Deg, of your Chords from: h to f, and from 


frog: A Ruler laid from W to 5, will cut the; Me- 
ridian in , for the Point where the Equinottial, muſt 
cut the Meridian; and laid from W. to g. will. cut 
the Meridian (Extended) in M, for the South Pole; 

d a Right Line drawn through P, Q, and M, ſhall be 


13. The EquinoRial Circle: muſt be drawn thro' the 
e 
upon R raiſe. the Perpendicular. RT, drawing it forth 
the point T, which is the Center of the Equinoctial 
Circle; or if from R through C, the Center of the - 
Horizon, a Right Line be drawn, and Extended, till it | 


» 


it would meer in T, the Center of the Equinoctial 
alſo. e „„ 1 


— * 


3. Divide Mp in two equal PATEL Ab Right Angles 
in D, and draw DG, extended infinirely, © 


14. Upon P, at the Diſtance PD or any other) deſcribe 
the Semi-circle .LDN, and Laying a Ruler from £.to 
G, the Center of the Meridian PZS, it will cut the, 
Semi-ciccle LDN io K; at which point K, begin to 
divide the Semi-circle into 12 Equal parts at the Points, 
O, O. O. O, G. Then à Ruler Laid from F, to. each 
of. thole 12 Equal parts O, O, O, O, &t. ſhall give the 
points of . the, Tangents ot 157, 30?, 4, 60 Cc. 
upon the Tangent-Line GD; ia which ſhall. be the 
Centers, of the ſeveral Meridians.; G being the 
Center of the firſt Meridian of 12 a-Clock, or the 
Meridian of the Place. Or with your SeQor, make 
PD equal to the Tangent of 455, and ſo the Tangents 
of , 152, 50%, 452, 60, Cc. being ſet upon the Tangent 
Line GD, both ways from DU, ſhall give the Center 
of the other Meridians. 77) os Ryu | 
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i 296 | Projeftion of the Sphere * | 


To. Eu in what Latitude and Difference of Longitude from , 


London, this will be an Horizontal Projection. 1) 


Tus projection, thus finiſhed as.aboye if you take 
| the Diſtance QÞ in your! Compatles, and meaſurs 
it upon your Scale of half Tangents, you ſhall find 


it to contain 729 34', whoſe Complement to 900 is 1 X 
declining = 


17? 26“, and in that Latitude will this 


Inclining Plain be an Horizontal Plain, 


And if you lay a Ruler from F to E, it will cut 
the primitive Circle in h and the Diſtance, x, (where the 
Axis PQ, cuts the Primitive,) to h meaſured upon 


| bars Scale of Chords, ſhall be 14% 41' which is the 
| Plain's Difference of Longirude, 99 5 0 
So that a Plain Declining 24 2c', and Inclining 
to the Horizon 26 in Latitude 51 Deg. and half 
will be an Horizontal Plain in ſuch part of the 


differs in Longitude from London, 149 41. 


World which lies in the Latitude of 1 16', and 


Moreover, from this Proje&ion may be reduced the 


: ſeveral Requiſites belonging to ſuch a Declining Inclin- 
ing Plain, in the Latitude of London: For, 


T. The Elevation of the Meridian above the Horizon 
of Londen, is repreſented by the Arch HA; which 
meaſured on the Chords, will be equal to69® 54% 


2. The Difference of Meridians (which is the ſame 


with the Plain's Difference of Longirude) is repre- 
ſented by the Angle QPA, whoſe meaſure upon 
the Eqinoctial is the Arch VX, or upon the primitive 
Circle 15, which will be found to be 13 41» 


3. The Altitude of the Stile of the Dial above the 
Fubſtile thereof, repreſented by the Arch of the 
Meridian PA whoſe Meaſure js the Complement of 
the Arch QP; which meaſured upon the Scale, of 
half Tangents, will be 720 33 whoſe Complement 
P A 17 26' is the Altitude of the Stile of the Dial 
above the Subſtile equal ro the New Latitude. 


4. The Diſtance of the Subſtile from the Meridian 
repreſented by the Arch of the primitive Circle AX, 
which is equal to the Chord of 49 3o'; and ſo far muſt 
the Subſtile be removed from the Meridian, upon the 
5 D:al's | Plain. | | . 5 And 


2 > 2 
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on an one Circle. Tr | g 297 


5. And for the Hoe Ades upon the Plain, ths ; 

Projection will give them alſo : For a Ruler laid from 

Q to the InterſeRion of the ſeveral Meridians upon a 

the primitive Circle, Lines drawn hereby, will be 

2 Hour - Lines of ſuch an . Declining 
ain. „„ N 


eee | 


4 Brief 3 is of this Oblique Projection. 
Krob the primitive Circle ; > or the Declining In- | 


; clining Plain. 


QZ equal to the Half Tangent of 369, the Plain's 
Inclination. 
QB equal to the Tangent of 56?, or BC=Secant of 


38 Phain's Inclination, and is the Center of the 


Horizon. 8 

QF equal to the Tangent 54 = Comp. Plain's In- 
clination. - fy 

Hem ZgA SO = 249 20 Plain's Declination. A 
Ruler laid from Z to c, d, and e, will give W, 8, and E 
in the Horizon, Gr+to Qs, or f HO. | 
F EW extended, gives G for the Center of the Meri- 

lan. 

A Ruler laid from W to Z, gives aq= Chord 38? 
and half = Comp Latitude; WB gives P for the Pole 
of the World, f fg Chord of N 

A Ruler laid from W to f, gives E the Equinoc- 
tial; W g gives the South Pole M; and PQM is the 
Axis of the World ; through WE draw the Equinac- 
tial; divide MP into two equal parts in D, and draw 
DO infinitely on both ſides PDM; upon P, at che Di- 
ſtance PD, deſcribe the Semi- circle LD 

A Ruler laid from P to G, will cut the Semi circle 
, K; at K begin to divide LDN into twelve equal 
arts. 

A Ruler laid from P to thoſe equal parts, will give 
the Tangents of 15, Zo”, 459, Ce. upon 600, and be 
the Centers on the Meridians, G HE the Center of 
12. 
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Lines drawn from Q through the Interſections of the 
Meridians, with the primitive, Circle Creprofentin the 


Declining Inclining Plain) ſhall be the true 
upon ſuch declining inclining Plan. 


And this declining inclining Plain will be an Hori- 


zontal Plain in the Latitude of 19? 26“, and differing in 


Longitude from London Eaſtward 14? 41, which will be 


7 
TEL * 


about the Kingdom of Caſſenua. 


22 


VII. To project half the Sphere upon one of the Leſſer Circles, 
zpndon, 510 


(viz. of the Tropick of Capricorn, Latitude 
and half North. | . 8 


CONSTRUCT IO Ne : 
With 60 Degrees of the Chords deſcribe the primi- 
tive Circle repreienting the EquinoQial, croſſing it at 


Right Angles with & Þ y for the Equinoctial, and E 
& for the Solſtitial Colure ; which is alſo the Meridian 
| of the Place, — 2 . 


| 2. Take 


15 x 
* 
4 7 
x "py WY 44, 


W 1 ee aka Y, 


ijjͤÜÜ¹Cu ½⅛¾—wtꝛꝛ·˙˙·rr 
on one of the Leſſer Circles. 299 
. Take the half Tangent of 11; Degrees and half 


(that is, the Diſtance of che Tropick of - Capricorn ſrom 
the North Pole of the World, P ;) with the ſame Extent 


2 Jo's ** nn 
a 7 
o 


* 


Sn Þ deſcribe the Circle ES WN, to repreſent the Soutu- 
ern Tropick or Plain of Projection. | 


: | Pang „ * Bo 8 | * . 
3. Take the half Tangent of 66 Degrees and half e- 
4 to Comp. Sun's Declination (or his diſtance from 
| 3 r and on the Center p defcribe the Cir- 
e c 


* ft 
g A 


5 for the Northern Tropick of Cancer. 

4. Divide the Space between G and upper Cap-jcorn - 
V, into two equal parts in the toint E; ſo ſhall E be 
tze Center, wich the diſtance E S, to deſcribe the Cir- +» 
©  C of the Fcliptick 7 SV. 1 


5. Take the half Tangent of 51 Degrees and half (the 
Latitude) and ſet it from pP to R, and through the 
Points Y R = deſcribe. che Oblique Circle 2 TB 
for the Horizon, interſecting the North part of the 


Meridian. 


6. Take 28 Degrees and half the Coinp: Latitude from © 
the Tangents, and ſer it upon the Meridian trom Þ 
Southward to H; on which Point H you may deſcribe - - 
the Horizon to cut the Ecliptick in the Points Y and 


Next, to divide the Ecliprick into the Twelve Signs 
“ a OM OO Ar 


7. Divide the Equinoctial Raα V into Twelve equal 
parts: then laying a Ruler to E (the Center of the E- 
cliptick, and every of thoſe Diviſions of the Equinoc- 
rial) it will cut the Ecliptick Circle in the Points 7, J, 
IL, S. N. M, S, m, 2, W, , e; and according as 
you divide the Equinoctial into every 10th, 5th, or eve- 
ry ſingle Degree: So you may divide the Ecliptick 
ieee 1 . 

8. For the Azimuths, or Vertical Circles, to the 

Radius of the Equino&ial Circle; Take the half Tan- 
gent of 389, and ſet it from F ro 2 (towards the South 
part of the Meridian,) fo ſhall Z be the Zenith- point, 
where all the Azimuth Circles muſt concur; and how to 
project them, is in this manner; e 


; ; n | 
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goo The 'Projettion of the Sphere. 


9. Take 31 f (the Latitude from the Tangents) and © 
et it from P to X; and through X draw a Tangent- 
Line parallel to YP, extending it infinitely on both | 
ſides of the Meridian. VC ed on he oe 
10. Make ZK, a new Radius, equal to a Tangent of | 
45 Degrees; and from that Tangent-Line, from & both 
ways, ſet the Tangent of 10%, :0?, 30% 40 0, e. which 
Points with their reipective Diſtances, from Z the Ze- 
nith, ſhall be the Centers whereon the Azimuths muſt 
be deſcribed. 7 0 l LP” 


8 . 
„ 
MAS 


11. For the Circles of Poſition, draw a Right Line 

through H, the Center of the Horizon, parallel to 
Pe. (the Equinoctiai Colure) then divide the South 
ſemi-circle of the Equinoctial, into fix equal parts 

a Ruler laid from Y the Pole, to each of theſe (ix Divi- 
ſions, will cut the former parallel Line in the Points &, 

*, K, K, Oc. and thoſe, ſhall be the Centers whereby 
to deſctibe the Circles of Poſition. e 


— 
A Brit Synopſis of this Projection. 
Lb P The Poic of the World as allo, of the Equi- 


noctial and the two Tropicks. - 
P VS, equal to half Tangent of. 1139 30% 
P © equa} to half Tangent of 66? 3o\, 


P !:, equal ro haif Tangent of the Latitude 51® 30. 
wn. equal to half Tangent of the Comp. Latitude 
D | 3's - Ns 
? TA the Center of the Horizon, „ 
PE equal to the Tangent 2;* 39% the Sun's greateſt 
Decli nation. | | 
E, the Center of the Ecliptick, _ . 
R, the Center through which the Circles of Poſition 


are to paſs. 


The ſmall Circle drawn (with a prick'd Line,) with 
the half Tangent of 23 deg. and half; repreſents che 


9 8 » 


Northern Polar Circle. 


. If 


To Projelł one Eighth Part. 30 
If into this Projection the Parallels of Latitude to 
the Ecliptick be drawn (and an Index made to move on 

the Center, divided as the half Tangents to the Radius 
of the Projection, of which I ſhall ſnew more in my 

Comprehenſiue Treatiſe of Ar , of the Doctrine of the Pla- 
nets and Eclipſes, which I am preparing for the Preſs, It 
will be an abſolute Inſtrument to find the Riſing and 

Setting of the Moon, and other Planets that have“Latitude. 


| VIII. TY * Projet an Eighth Part of the Surface _ 
.. Globe on 4 Plain. pd 9 LE 


Let the Globe be Elevated to the Latitude 5r De- 
grees and half North, the Quadrant ſcrew'd to the 
Lenich. and brought to the Eaſt-Point of the Hori- 
20n, (as before directed) and ſuppoſe you would pro- 
| Je& the the upper South. Eaſt quarter of the Eaſtern 
' Hemiſphere, % Aeon i 
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Horizon, all the Arches concentring at Z are Azimuths, 
| cum” ugh Arches parallel to H & are Parallels of Al- 
tirudes „ uy 


1. Make a Spherical, Equilateral or Quadrantal Tri- 


angle, HZ & with one Extent of the Compaſſes (Prob. 
97. page 234. Mathematical Recreations) divide each ſide 
into 90 equal Parts or Degrees. 


2. Let fall a Perpendicular 2 n, from Z to the Mid- 
dle (or 45% of H 8, which divide likewiſe into 90 
Degrees. e (5 : 


c 


2. Thro' 


In this Figure Z is the Zenith, H A, a quarter of the : 
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7 FES 8 4 ol + ? 
a Great Circle from Q to k for 4 Quadrant of che 4 
Equinox - „% £15 03. FF eee Ss + I = 
6. Count 62 Degrees (i. e. 28 Degrees and half ＋ 23 1 
Degrees and half) from H to S; and from & to , | 
| 2 LF r 1 13 
draw a Great Circle's Arch for a Quadrant of the Eclip- 1 
Giles © ĩöꝰ ] é . i 


7 7 Count ( 38 Degrees and half — 23 Degrees and balf 
=).15 Degrees from H to Vs, and draw the prickr Line 
VVS, for part of the Southern Tropic g 
25 From G5 draw the Prickt Line G, both parallel to 
the 'EquitzoQial Q a, and the Projection, is finiſh d. 
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By this Method may be drawn any Eighth Part of the | 
Earth; the Hlaces between the zoth Parallel bf 
Latitude, and the Pole, will be repreſented more true 
and agreeable to the Globe than by any way elſe in 
Plano (except the Mercatorial Chart;) for Countries 
are nearer their True Figure and Proportion; and their 
Diſtances to one and the ſame common Meaſure: Be- . 
ſides, it will, if apply d to Nautical Uſes; admit of 
Arches of a Great Circle very uſeful in Circle- 
Sailing. | i ? : 

But if you make a Terreſtrial Map on this projecti- 
on, twill be convenient to make Z, the North Pole, 

H the Equator, and then the Arches parallel to it, 
will be Parallels of Latitude, and the other Arches 
centering in Z will be Meridians. ' e 
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_"Lefily, The Extent of the Compaſſes between any two 
Places, apply'd to either of the Outward Meridians, or 
the Equator, gives the Diſtance exact enough, eſpecially 
if the Places be remote; but I ſhall not fay any more 
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of Maps in this place 
my preſent purpoſe, o 
Sphere in Plane. EO 

I paſs on therefore to Orthogy 
Sphere by ſome Call d the ANALEMMA, or Planiſpbere. 


Definition. Orthograpick Projection, ſuppoſes che Eye 


becauſe it is a Degreſſion from 


perpendicular to a Plain paſſing through the Center of 


the Sphere, poſited in a Perpendicular to that Plain 
erected from the Center, but at an infinite Diſtance ; 
or (which comes to the ſame thing) ſuppoſes that there 


were Perpendiculars let fall from each Point in the 


Circles to be projected, to the Plain, on which the Pr 
jection is to be made. . 
Theſe projected Points will fall in Right-Lines on 
the Plain, when the Circles (great or ſmall) to be pro- 
jedted, are perpendicular to the Plain of the Projection; 
but if Oblique, in Ellipſes. So that we may have as great 
2 Variety of theſe Kinds of Projections as on the Stereo- 


, 
e 
* a 


graphick; but they being more troubleſome, by reaſon 


rajebtium of the Sphere Orthigraphick : Or, f 


the Projection of the Celeſtial 
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grophick, Projefion of the 


of the Oblique Circles being projeced in Ellipſes, Mathe- | 


maticians have confin'd themſelves to the moſt Simple 
of theſe kinds, viz. either upon the Plain of the Equi- 
no&ial, or upon the Plain of the Solſtitial Colure ; 


Which is admirably Uſeful and Eaſy ; as ſhall be ſhewn 
hereafter. 5 5 „ ro 


Equator 5 3 


* * f „ 
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. by an Alemma on the Plan of the Equator. 305 
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25 $i ht Tereſtial Projection, the Situation of the Eye 


is ſuppoſed to be at an infinite Diſtance in the Axis, x 
tended from the Center of the Earth, viz. 2:0 Semidia- 
meters thereof, according to Opticks; and the Glaſs, or 
Tranſparent Medium, (which we ſuppoſe to be at Right. 
Angles with this fictitious viſual Ray, or Line) 100 Se- 
midiameters from the Center, the Length thereof of one 
Semidiameter of the Earth. Zut becauſe this is im- 
practicable, and may be apt to confound a Young Stu- 
dent, therefore inſtead of the Earth it ſelf, we 
will conceive its Repreſentation, or the Mathematical, 
or Terraqueous Globe ; whereof, if the Diameter be 
two Foot, the Eye muſt be poſited 200 Feet diſtant from 
its Center, the Glaſs or Medium 10, the Breadth of 
which will be one Foot: And hence ariſes the different 
Figure of the Earth in this and the Equinoctial Pro- 
jection foregoing : For by reaſon of the Eye's Poſition in 
the former, the Optick Rays or Lines, do ſo cut the 
interpos'd Medium, as that the Parallels of Latitude are 
ſo much the farther aſunder, by how much nearer they 
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tte Eye, becauſe of 
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+ Globes Convexity, is ſuppos'd 
e, before it can diſtinctly 
anſequently the places about 


perceive the Equator ; and c 


have a Larger Projection 
tor; which gradually grow els perceptible, as they ap- 
proach ro iii.. rs 2 

This Kind of the Eg 


. -£ 4 


uato! 


parallel; the Gircunipolar | 
on it, as in a Map) \may be better dejineared in this 


than in the former, Stereographick Equinoctial pro- 
Py o i 8 % ; . * * li 1 A \ . . 
jection; and fo may Tarta or the North Part of 


9 * 


Eapope, as Sweden, Norway, and Au,. 
* 


he ProjeRtion, on u Plein is very eaſy,; for having 
deſcribed, 4 Circle with à Sine of 90 Degrees, repreſent 


the Equator ; divide ic into 365 ogy parts or Degrees; 

0 | he Pole of the World) 
the Several Meridans; and taking the Sines of 10%, 20, 
309,40,50)602,709;80®, and 90, ſucceſſively, on the Cen · 


ter P, deſcribe the Parallels of Latitude. 
Alſo with the Sine of 237 30 and 660.30, deſcribe the 


polar Circle e, f, z, , and the Tropick Circle 7, u, 7, 5, 
which yeu may diſtinguiſh from the reſt by a Double 


Line. 


Il. m Proje the Sphere Orthographick, on the Plain of the | 


General Meridian or Solſtitial Colure, Latitude 5: Degrees 
and half North -Sun's Preſent Declination, 21 Deg. 
1 his Greateſt Declination, 23 Degrees and 
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n the contrary, in this Projection, 


ind at any diſtance, will 
han thoſe nearer the Equa- 


1 al Projection, . ſhews the 
true Decreaſe of the Degreks, of the Equinectialin every 
Lands (when laid down 
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Isa this Projection, the Pa 
nation Polars, and Tropieks are Right Lines, parallel to 
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the Equinoctial; the Parallels of Altitude are alſo 
ſtreight Lines parallel to the Horizon; likewiſe the 
Parallels of Latitude of the Stars; bur, all the Meri- 
-dians, Azimuth- Circles, and Circles of the Stars Longi- 
tude, are neither Right Lines, nor Arches of Circles, 
but Semi-Ellipſes; which Conſtruction is formed, if, in 
the Plain of the firſt Meridian, you conceive perpendi- 
fall from all Points of each Hemiſ- 


cular Lines to 
phere. | 


That you ma 
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Latitude, Declis * 


y. the clearer apprehend this, we will 
ſuppoſe ONHZ the Equator, O che Place in the Equa- 
tor, over which the Eye is ſituated in the ſame Manner 
and Diſtance as is ſhewn in the Equatoreal Projection 
preceding : Therefore Lines falling perpendicular from 
each Point in the upper Hemiſphere, repreſented by 
the Semi- circle ZON, to 5 Correſponding Points in 
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#he Obverſe Hemiſphere, repreſented by the Semi- cirele 
1 it tl "or the Meridian, or the Dia- 
| phanous Aedium, which in this Poſition of the Globe, 
will be 20, in the ſame, Points as the Rays drawn 
from the ſame points in the Surface 20 N, to the Eye 
in its Optick Diſtance would gut it; which Diſtances of 
the Eye and the Medium, are the ſame as is ſpecified in 
the laſt Projection Equatoreal, viz. that of the Eye (ſup- 
poſing the Globe's Diameter to be two Foot) 200 Foot 
from the Center of the Earth, and the Diſtance of the 


Medium from the Center 100 Foot. wo 
Cuonſtruction Orthegraphick. | = 
1. With s Sine of go Degrees deſcribe the Primitive 
for the general Meridian, or Soliſtitial Colure ; quarter 
it with Two Diamerers HO and ZN; then ſhall HO be 
the Horizon, H the South, O the North, @ the Center 
the Eaſt, or Weſt points thereof, and ZN, the prime 
Vertical, Z the Zenith, and N the Nadir Point. 


2 Set off the Chord of the Latitude 51 Degrees and 
half North from Qto H, and from Z to E, and draw 
Ns for the Axis of the World, and ZE Q for the Equi- 
noctial. 8 e | 


3- Ser off the Chord of 20 Degrees and half from & 
to S, and from N and S. both ways to a and r=» and; 
draw from the Point & through the Center @ the 
Ecliptick line © VS; which divide into Signs from 
the Line of Srnes, by ſetting off from the Center O 
both ways the Sine of 30 and 60 Degrees, and place the 
Characters of the Twelve Signs as you ſee in the Figure. 


and u, t, repreſent the Polar Circles, and S, S, the 
North, VS, VS, the Seuthern Tropic 858 
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; which muſt. be it "i Line © 
ſo of the Parallels of Alritude of the Sun or Stars; Thy 
muſt all be Fawn: parallel ro the Horizon HO ; as the | 


Parallel of Altitude pr, paſſing through © the Sun. 


_ Ta deſcribe the Meridians, they are all Semi- 
| Ellipfes, drawn through every Degree, of the Equinoctial 

to co - incid in the "No eh and South Poles; N and S, 

being the Tranſverſe Diameter to them all. 

Hence to deſcribe the Ellipſes that ſhall paſs thro? the 
| poigh , in any Ratio of the Semi Semi- tranſuetſe by E, to 
the Sami-canjugate © „ 

Thes Make -- „o; 
43 7 z, the 3 drawn LS an even 3 
throu ugh the points N z IL n, ſhall be the Ellipſes re- 
quire 

Or thus by your Sector; Take A in your com- 
paſſes, and open your Line of dines to it: Then take 
On, and apply it to your Line of Sines, and obſerve 
what Angle tis the Sine of; then draw as many Occult 
Parallels to AO as you pleaſe ; 1 and making each of 
them Radius's ſucce vas, lay the Sine of the Angle 
you obſery'd O n to be the Sine of, and do fo ſucceſſive- 
2 drawn chrough theſe Points ſhall be the Ellipſer, 
deſir | 
But a much eaſier and readier way, to deſcribe this 
Elipſis in the Projection is thus, by the Elliptical Inſtru- | 
ment, the Figure of which is here annex'd, | 


— 


- 
* 


Ellipſes ; ſo you may deſcribe the Azimuths, and Longi- 


30 Minutes. 


trom the Poles of the World. 


itwill mark out on the Equinox, the reſpective Hour- 
' Arches, Points thereon ; then fixing your Inſtrument on 


Having divided the: 


Wy D 


] 


the projection, you may eaſily deſcribe the Ellipſes 
through N and S and the foreſaid Points. 
By the ſame Method, as you draw the Meridian 


tudes of he Stars the 8 N muſt paſs through Z, the 
Horizon HO, and N, fort 


Azimuths, and through r; 
rae Ecliptick therefore being divided into every 10 
Degrees, or every ſingle Degree, from a Line of Sines 
proceed, as before directed for the Meridians. - 


A Brief Synopſis of this Frojetton. 

f Arches of the Primitive, meaſur'd'upan the Chord 
ON ZE = HS =NQis the Latitude 51 Degree 
NZ = ZH = SN =QO is the Complemènt of the 

Latitude 38 Degrees and 30 Minutes. * 
A H= Qs, the Sun's greateſt Declination, 23 De 
rees 30 Minutes, equal toR a5 Su, Rr St, th 
Diſtance of the Polar Circles, and Poles of the Ecliptic 


| | 16. EquinoQial by a 'Line of Sines ; 
| both ways, from - by ſetting of 735? 69®, 45% z0* x59, 


PaR' 


A 


1 a0. Plain of t the 6 General Meridien... E _m 


E d, the Sun'spreſent Declination 21 Degrees North. 
01 the Sun's Altitude at 6 a-Clock 16 Degrees. 


2. Arches of Right Circles me afur · d on the sines. 
Ov, the Sun's preſent Declination 21 Degrees 
OK the Sun's Amplitude 34 Degrees from the Eaſt. 

O © the Suns un from Y, 60 DE being 


in IT. 


* " Ade of leſſer Circles to be reduc d to the Primi- 
tive meaſur'd on the Chords. 
p © the Sun's Azimuth from the South in the Point 
© k the Sun's Azimuth from the Faſt | 
F w the Hour from 6 that the Sun in Due Eaſt 16 
Degrees and half. 


Vo the Sun's Azimuth from the Eaſt or Weſt at 6, Yor 


12 Degrees. : 
v X the Aſcenſional Difference 26 Degrees and half. 
1 v the at Aſcenſion 30 Degress. 


FRO B. I. 

| Let i it be Required to reduce a leſſer or parallel 
| Circle to the Primitive, ſo as any pirt of the Parallel 
1 be rt ppoo. the Er" „ 
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ak eter, * 
I. Take half wa Parallel in you Compaſſes 
it «eff "WP the Center Ng rimictrs vpn 8 


Right Circle, where FRY is 1 nal Room or Cotes 6 
cy; and where the a Foot of the e rote 


make a Mark. 


2. Take in the Compaſſes, the Part of the Can ta 

be meaſured; and with one Foot in the aforefafd 

wor curn che other Fase about, and make _an Occult 
rch. = 


3. Lay 2 Ruler from the Center of the Prim ire ſs 
as juſt to touch the Extremity of the ſaid Ar and 
Mack. where the Ruler cuts the Primitive, making 4 

Mar 


4. Extend your 9 from the Mark upon the 
Primitive, to the Point where the Right Circle, by which 
the Work was done, cuts the Primiriye ; that Extent 
Meaſur'd on the Chords, giyes the Quantity ha the Arch 
of the Parallel required. 


E x AMPLE I. 
Suppoſe I wou'd reduce the Parallel cf, to the pri- 


mitive, in order to meaſure the Arch, or Segment of it P 
e . > * 
, ; - 3 Tan 
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the Right Circle OAE 


- $0 Take e f in your en arſd wich dns Foot in 
m, deſcribe the Nick a; l Ruler laid from A to toüch 
Fe Extremity of the Arch 4, will cut the Primitive in 


b ; then the Arch H 5 meaſuc d on the 2 gives the 


Quantity of the Arch ef = 436. 
: 18 ROB. HI. 


260 7, upon the Parallel, g h 
bis is Rent the Reverie, of the 10 bfi. 
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Half the Verſed Sine Mulripled by Radius, is 1 
to the Square of the Line of half that Arch; and equal 
to half the Sine of the Arch multi K by the Tangent 
of half the Arch; that is, half VX R == hone te goes = 
half Sn. Arch » T half Arche 


1, EB. BN: : AB. FB 2: (half AB) BN. half FB. 
J. e. V. Sn. half Arch: Sa. half Arch half. 
Therefore half VR = Sn. J. half Arch. 


> half AE BN: : AE. AB:: BN. Ba. . 
Therefore half AE x BA = Sn. 4. het Sn. Arch „ T. 


half Arch, : 
Bn AMA II. 


, Parting v. for the verſed Lines. Complement, (or | 


Supp to 180.) Then, 
Alf R= Co Sine 4 half Arch = half Sine x Co. 


Tang.. half Arch. 


e, Let be requ gies to ſer off 47 Deyrets Fram 


PART It, | | U + | 1. Half : 


We = 2 ofthe Avloms * 


1. Half ED. EN: : 08 3 AE AB: :) EN FB: 
Therefore half ED « 
Sn. = = Co. Sn. . half Arch. 


2. FG. GZ: AE Ep, . half AE« 5 2 
| half E O FC FN cherer 
| half Axch,; | 


1 MA m. 


| The Tangents of Two Arches A and B, 
Y cally por At- to their Co-Tangents. - 
8 For I, A » R 2 Re ** Co. T. NI 
N 5 B. - Be 5 ES Co. T, B. T. 


Co. Sn. A © 2 2 BR bm Sect. A. . | 
Cc. Sn. B 5 R = R * Sect. B. ED 


OF Co.Sn-A x Sect A=Co.Sn.B x Sect. 1 
; Co. Sn. A . Co: Sn. B.: Sect. B . Sect. I 


„ 


3 EN 76 that is, av. | 


* 

LEMMA IV. 

The Co-Sines of two Arches A and B are rociprocally. 

proportional to their Mts OS, 
eee — 1 — 
. 
B 
* 

9 


15% 


. | 10 Ka * V 
RRR % ö 
d ” L — * 


b ouſe hu melt. 


8 


1 A. | 


7H * by Theor, 1. the two firſt Terms being 
7 me, 'twill be. 


e A C84. te + ACD s cz, 7 
e | OM " 


The Co-ſines of the Sides are proportional 7% hs” 
' Co-ſines of the Baſes — Low by Oo 7. of Right- kt 
Spherick Triangles, 


4. Co. S. DC 5 R: co 8. AC — 
Co. S. AD. 5 

As Co. S. Dc R 1 C65. BC. 
Cõ. S. BD, . two firſt Terms in 
each are the ſame. 


of 


\T herefore by Theor, 1. 


4 Co. S. Ac Co.8. BC : : Co.8. AD . Co $80; 4 
the Baſes. | 


., Eo © © 


The Sines of the Baſes are reciprocally proportional 
to the Co-Tangents of the Angles at the Baſe. 


For by Caſe 6. of Right- Angled Spherick- Triangl et, 
e S. AD . T. C. DAC. 3 
At T.DC «+ R:: S. BD. T. C. DBC. 


by- Thegr. 1, Expunging the two firſt | 
Terms in each, twill be, 


4 SAD". $ BD: f. c. DAC ©» 


41 | The Donate. the Avioms * 


* 


Rus Iv. 


The C6-Tangonis of kühe Sicke, are reciprdeatty ba- 
portional to the Co- Sines of the Angles at che 2 55 


For by Caſe 13. of Right-on 7 led Spherick Triangles, 


"ak - r. DC: LE, AC »- 
S. C. ACP. © 
A. K.: T. DC: + T. C. . | 
| S. C. BED, by Theor I, Ca ng. 
; away the two firſt Terms in * | 
B it WHY . Aa 


1 c T. BC cos. Ac + co. * 
4 SEO Or „ BC : : S. C. ACD „ 8.C. 
- BCÞ. Lemma 3. ET 


Lexus v 


The difference of the Verſed Sines of twWo 
| Arches multiplied by half the Radius, is equal to 
the Sine of half the Sum of thoſe Arches Mul- 

23 by che Sine of the half piſference of rhe 
Arches: 3 8 


obne 5 
TI 


DEMONSTRATION. 


- Suppoſe the rwo Arches to be F, AB the Difference 
EN 1 5 1 5 4 f 


x e of I a 
| x moths | [1 be 
| CREST; | 
£ : 4 : 2 . > 1 
Now the 8 2 22 — N | 
Triangles A , ,, EI 
CD, and EB, |} / 
are ſimilar. ; 5 55 3 : V | 80 
9 'E E HA 
Therefore, 
1 AC * : FE „ FB, Or. 


| As half ee o- "AD : : half FE (FO) - FB. There 
fore half ACX, f = re K,. i 


"LEMMA VI. 


The Sum of the Sines of two Arches, is the Diffe- 


rence of the Sines, as the Tangent of Half the Sum of 


the Arches, is to the Tangent of half the Difference of 
them; that is, T. bal? 2 


As «+» Z. Sines two Arcs X Sines : 
Ares X Arcs. 
Let the two Arches be EA, FA (in the Figure above) 


Then twill be, 
As EG Fi 5 EG — - FH : : EG * 6. _EG—FH 
„ 
4 e. in the Similar Trinnginica 6 „ 
ArOs»Qy:: eL OF, and: „ "ak 
Therefore, 
4. G e: Mek. GE. 


| LEMMA. 


* 8 
$a b- h 4 2 2 n 
r C GI WIr  tere 7 -—e —ro Ty — 
o 


1 the Sum of the ee I 4 . ho! the Difference 'of i 
the Co Sines; Ss is the Co- Tang. of half the Sum of the 
Arches, to the 8 of che hal 


| Arche 8. 25 
PAO. : 2 Co- Tang 5 


wait 9 4 — half X Arcs, If the Arcs are 15 - 
than 90 Degrees, (for in the foregoing Figure, the rwo 

Arcs being AF, and AF,) then GC and CH are thi * | 

Sines ;-andit will be, n 


4 Wr CG « CH=CG: Ee Ares 


plain - H: „ Or and :: cn 15 os, * 
(SSy) = (yF). ,,, wg 
4 cu. uH : : r Ke 55 
But if the Arcs are bigger than 90 de rees, 3 | 
A. Z Co-Sines ++ X Co, Sines: : Tangent half 2 | 
Arcs Co-Tang. half R Arcs. 
The Tangents of two Arcs . being reciprocally pro- 
portional to their eee the third Lemma. 


/ 0 Z. We — 3K, Tangente : Sine 2 Arcs . 

Sine X Ares. NL 
Ler the Arches be n A. and n E as before. TED 
At PM + KM:: EI. Fl. and: : EG « „ FH, 
Therefore, - | 
4 PM KM 21 BG. _ BB, RED. | 


| LEMMA IX. 
1 Are 8 half Arc X Co- $ half Are. 
— — 

/ 2 


10 7 + = PO nn 1 
The hn of Two Arcs A, E, are proportional to 
the ReQangles under the Sines and Co- Sines of their 


half Arcs; that is, 
As S. A. Sn. E:: (byLew-g.)S. half AX ge- Sa. A. 


half R 
Sn. half EX 83 half E and 5 
| bait R =; 
* is, dn. W A X Co Sn, half A * 2 half EX Co- 
| | LEMMA 


- 


& $8355.20 £7 je $508 
Eg 1485 te 


von Serial Te. 


. Lin MA XI. ö 
15 be 1 of two Arches A, E, are proportional 
tothe Rectangles under the Sines and * of thoſe 


g Arcs; * is, a ; 
1. T. A 1 „ TE, 5 1 1 A 2 ſec. A W Sb, ſec. E. 


. A 271. E: 8A 4 + «SE x R and: 48. 4. x co- 
c n 
3 SE Co-SA Xx R: 2 2 8. A * Co- S. E ©» SE L. Co-SA :: 
A ſec A. S, E x ſec B; | | 
9 0 the Fourth Lemma, the Co- Sines of two Arcs . 3 
are r proce y proportional ro their Secants. | 5 


- Foe 
88 * 
OR 4 
BS 
4 8 
* 
LEN 


RUIL R bs es 


1 any „ Oblique Spheric- Triangle having ler fall a 
rap from the Vertex to the Baſe, The Tangents = 
es are proportional to 12557 e of the An- 


* at the Verten. 5 


For by . 6. of Kube a Triangles, 
1 TAD. «© : 8. DC . T. C. ACD, and 
A, To DB 1 22 8 8, DC I. C. BCD, 


the two Middle Terms in * Pro- — 1 TY 
portion «are the ſame; Therefore by cc 
Theor. 2. caſting both away,and *rwill be, | 
4. T. AD + T. DB : T. C. AcD 
T. C. BCD. f 


* \ 


f RL R v. | 

"88, 2. Sides „S. X Sides: 
2» Co-Tang. half Z Angles at the 
Vierter Tangemt half x Angles. CIT 
at the Yertex :: Co-Tang. half * „ 
Angſes at the Verten; Tang. B "A < D 
half Z Angles at the Yerrex. 


bruonsTA THOR. 


| For by Rule 4: : 
As T. BP T DP :'Co-Sn, DPA — Co-Sn, BPA. 


5 5 | | n 8 


PPP ——— IP * — 


4. L 27 + TBD, Þ :.: Co. js DP ces 
| BPA Co- Sn. DPA — D250 * 25 


That is, b y. 8: a+ LIE . 7 
4, S. Z Sides . SX Sides: : Co e Tan 
at the Herten » F. half N N at * 


RPLE Dis © OR 


. 1 ane 2 Sides „T. half X Sides J. 12 
Aale, at the Baſe . T. half X Angles, at the my * 


DEMONSTRATION. 4 * 


Therefore, 
1 - Co-Tang balf Sides Co: Tang. half X Sides: : 
* -Angles, at Boſe T. b WY; Angles at the 


. By 1 
A. ur 8, 8,8 1 $,D--S,B 
JJC 
. Bp +S, Dp. 8, Br — 5, DP: : S. DS. 3. 
| 1 SD—5,8, 8 8 
: 5 Therefore Gs; oy Ol 
4. T. BP+DP + T. BP—DP : : T. DEB 1. DB. 


ay 8. — — — 8 — 
. . 1 
RULE VIII. 


As Co- Tang. half Z Angles, Vertex . T, half Z Angles, 
Baſe : : T. half X Angles at ne Baſe . F. ON n 
at the Verter. 


— 


For by. Rule 1 kD 
£8. BPA 8, DPA : Co- S. B We 5. 


| | Therefore, © Rn 
A. S. BPAL-DPA + S, BAD: co · S. B i co. . N 
D Ca. 8, 3 — ces. os . | 


There. 
— 


- 0 7 * 1 > ; > 4 * 1 # 4 / 4 Ws f p N ＋ 
— 5 by 4 AK bf 7 Ts 19 5 * W ! 


| WOblig ee nus. . 


a Tre by ub 6th and 7th Lemma, 
| 21 7 dees ag 60 . eee ( 2 D. 7. —9. 


2 F , ” 
: je * 2 
7 — 
* 1 


1 ot | Therefore, | EE 
Ee „ TBD * TBP bfg: (Co- T. 24D erer : 
þ 9 — 


e | >. 


6 


5 Co- r. or- — W Dont woe 


PROP. I. 


fo any Oblique Spherick-Triangle BDP, gives ; ; che | 
two Sides BP, and DP. with the conrain'd Angle BPD; 
to find the other two Angles DBP BDP, at ths Baſs, - 


AX1OM- V. 


1 4: 29 Sine of half the Sum 
of the Lides, u is to the 


Sine of half their Difference, 
= or W So is the 


ent of half the Contained. B | 
= to the Tangent of half the viſſerence, 0 of the 


= 


co. ran 
| Angle (BPD) ( 


other t tu Angles. 


Again, 

2. 3 Co-Sine of half the Sum of the Sides . is to 
Co- of half their Difference; ſo is the Co-Tangent of 
half the contained Angle, to the Tangent of half the 
Sum of the other two Angles. Thar is, | 
AS half Z Sides . 8 half 5 Sides :: Co- Tangent 
hat * PBD (of the Vertex) T balf 2 LL's 8 che 

Baſe. 5 
And Co- 8 half 2 Sides 'Co-S half X Sides : W | 
Tangent half 4 37 (4. 5 the e » T . 2 4. | 


* 7 Baſe. 3 


, 
* 


N 3 nds. hs 
N tht, 
3.'V 


* 


e eee, At T bali * LL at Baſe + T half X 


X Sides: Co-T'9 balf F. T'q half X CL Baſe 


„ 1 half X L L, at the Baſe. 


half X Sides: 1 half X L. Baſe, T balf 2 LL, 


| each other, and Dividing the iſt, and zd, Products, as 


% 


322 eee, 


| DEMONSTRATION. 1 
18 Rule 6. SZ Sides . SX Sides :: Co-Tangent half 
2 1 T half X L, at the Vertex. And, 
1 55 7. T half Z Sides . T 5 Fides 2 T half 
Z L L, Baſe . T half X LLB 5 
Rule 8. T half Z Baſe «5 T . X FED Pertex 
> C o- Tangent. half LP., T half X Baſe. 
Therefore, Multiplying the Homologous Terms into 
each other, and Dividing the 1ſt and zd ProduQts ; as 
likewiſe the zd, and 4th, by what is an equal Compo — 
nent in each, and we haye, 1 
4.8 2 Sides X T half 2 Side — 8 X Sides X T Jo, 


. Therefbre- 0 by Lemme. 5 | 
Mt 87 half Z Sides -- Sq half X Sides : : Co-T hat 


- Now if Squares be proportional, their Roc will be 
proportional; therefore YR Ting the Square Root of 
each Term will be, 


2 At SZ Sides T SX 5 2 Co rangent balf L p Ss 
* half X Lat the Baſe. QE. U. 


DEMONSTRATION II. 


By Rule 6. As 8 2 Sides. SX Sides :: Co-Tang; 
half P. T halfx L L, vertex. - 
Buy Rule 7. As Co-Tangent half Z Sides · ..Co-Tang. 


Bai Co 


L. Vertex : Co-T. half P. Thalf Z . Baſe. 
Therefore Mulciplying the Somali oas Terms into 


likewiſe the ad, and 4th, by what is an Equal Compo . 
nent in each, we have, 

A. S. Z Sides X Co- T half 2 Sides» » 8 X Sides X Co- 
'T half X Sides :: . half + n half 2 Dong 


T a (oy deb 2 35 


4 Co- 7 half Z Sides. Co- S. 2 half x 58s. : cer 
1 half 2 UL at the Baſe. 


There. 


EN 


donne 
Therefore the re nos of cheſs Quantities are 
rtionaly- © 2, 7 SOT T 2/36, 8 2 


Co S. enk 2 due Cors. he e Set: cer. 
a „ ai Z L. U., Beſ aſe. * . i 
Tben the half 2 + half if X=2 fog 8 © Anjgits, at the | 
Baſe R Juired. 3 Fi 


ſeth rhe Angle P = 2 
oe the "Perpendicular falls 
ik will ariſe, 


» „ K OF. ö Ya 6 A 

y Oblique Sphbric-Trian ngles 
he interjace 1 858 e between thoſe 

z) oy the —_ (rus —— * the 4 Ws 

ee — ns Yo 8 WL 


1 


Su - n. Baſe 


2. 1 Co-S gur Sie S ha UE:, 
half Baſe (Side) - T half 2 es · 25 e 

This a may be Demonſtrated, 5 the ſame Rules 
and Lemma that the preceding was, but will be needleſs if 
you conſider tho acth Dehnitian of * the Spherick- _ 
Triangles foregoing, in changing the es Si, into 
its Supplemental; and eſteeming the Angle Si „ and 
the Sits siven, e a ind : L 


E 88 PROP. iI. 


Obige ch-T fant 
. fd =. 5 riangle given the. CY 


1. 47 8 z WW 
(Side) I; 6-2/1 * 


| 1 Vil. 9s Tal 03 wh Arn 
In a Spherical Tri le, if half che Difference of the 
Sides contain iging 62 4 Added to half the Side 
oppoſits to t eee bewies ee from the 
eee 
As t e le nraĩ 8, 
1 to the Squure of Radius; by, 
So is the Nn of che'dines of che ſoreſaid sum 
and Remainder; 
— e of the” dus or bat the Contained 


NET 35:40 


| HS” 7 * x 
3 7 T7 £1» * x - 
12 W. 4 SEAS 3 2 5 | . 7 l . ©. Xo 


, 1 


— 


1 


n ery a. a 


4 eu. lun. 


"7 ang 21 33 I . OR * 1 2 £803 $07 $13.3 e 15 
CONSTRUCTION} ih 
er the Triangle be ADE,” and” D be the Cen- 

tained Angle, an d ler AB be che Difference of the Sides 


ü : WT! 24 „ + * 
TS 4 5 my ; y p 9 Py oaks % 1 * FRIES 9 i) „ \c. 
I et 1 3 O'S b 5 * Me ; mY BIA ww 23 Fong es 3 

. * 


W 


AD and Ed 8 containing Angle 3 DB 8 b 
ED) and let AE == AS, be equal to the Side oppoſite 
to the Angle at D; then making SK = AB, draw the 
Subtendents AK and BS; and dividing the Arch AK 
and BS equally in R, draw from the Center the Obſcure: 
Line HR; then drawing QX parallel to HP, and BL 
| and GO parallel to AH, Of. 9 


£ DEN NST RATION. 3 

'GQi is the Verſed Sine of the Angle ADE; as alſo 
of the Arch GX. Therefore the Arch GX, is = Mea 
ſure of the Angle ADE. But M is the Right Sine of 
the Arch GX; therefore Qx. is alſo.che Right Sine of 
the Angle ADE. 

And ſeeing As is equal to the oppoſite. ade AE, ad 
Sk to AB, the difference of the containing Sides ; - there- | 
fore the whole Arch AK = AE and AB: Therefore 
the half thereof AR is = to the Sum of the Halves of 
AE and AB; that is, of half the oppoſite ſide, «vp ot 


1 5 


I] . 


= 4 * Sees X 4 JED * es”, 4 2 nds of . . * 4 % c — 9 c . N An 22 CY 

2 - 2 WG 2 ©, 9 . . 1 e 7. 5.9m r N VS. 1 * 5 y 1 * * 
# A F Py * J : a 1 

k 2 i I & 

o * * J * * * 2 

» * : d - - ” 


L 3 23G | ; 
* — * 8 1 
* SY 2 4 n 4 I 

g 2 : ; 


1 1 75 
3 *% © 


| is Oblique ue 2 lambs. 5 $25 jp 


hal the Difference of the containing Sides, the Sine | . 

reof is AW: And if the Difference AB'be taken 

: From the ſide AE, that is, from AS, the remainder is = © | 
We whereof i is BR; ſo thar if the half of AB be 
| from rhe half of AE or As, the remainder ” 
| þ 15 and ſeeing GN is equal to AD, GO, the Sine of 
GN 3 alſo the Sine of AD and BC is the Sine of 
DE or. DB. So that BC and GO are the Sines of the 
containing ſides AD and ED, and AW and BR are the 
Sines of the - aforeſaid Sum and Remainder, and GY 
the Sine of half the Angle at D. I fay then, that as 
the ReQtangle of, che Sines of che.containing Sides AD 
and ED -- is to the Square of Radius:: So the Re- 

2 le of the Sines of the Sum and Remainder AR”: - 
BR, to the Square of the Sine of half the Angle 

ADE, K to the 55 of the Sine 9 5 half ch . 


Tbat 5 is, _ 3 8 
A e . 48, te the Square f 
N is che Reftangle of AW and BR to the Square of 


For it's largely ae by Prins, Lib, 5, that ry 
as GH, the Semidiameter of a great Circle, „ is in 
Proportion to BC the Semidiamerer of a leſſer Circle :, 

& is QH the Sine of a Certain Arch in the greater . 

To EC, the Sine of the like Arch in the leſſer .., | 

And ſo is GQ the verſed Sine OW Long „to BR 
* A Sine in che . 155 


abe e © Therefore, LS 5 
ROE o{n BC. 85 % + BE« And GH SW", TO 


For the Triangles GOH and. BLE « are equianglad and g 
n 5 


| Thereſa re, 


4 GH» ck : -GQXBE + * KBG. a; 
And dieidig the two laſt Redtangles by BE; chen 
as hf .» BCXGO ::GQ : + BL. Or * Conyerſe, - 


namel 
4 BE x « « GHgq :: BL. GQ. | 
1 5 that AK is We to BS, and BL 


a 


Part „„ im 4 


326. The | r the | Axk nu 


Therefore W. A 7 SBL, is to 3 Angle HA) 

Therefore the Right-angled drr es SRL. HA 

- urs Gs led and fimiler. ' Likewiſe Th oY : 
| Right-angled Triangles YGH, and QGX, ' the . 
Angle Y H common to them both, 8 7 i he 
alſo * 5 e 


4, AW. « AH Radius: 1 . BS. And, 5 45 * 
Jer « CHRaite . GK eeonnn 
Therefore the Regangie of AW in BS is equal to that q 


of BL in Radius. 


. the — of GY in OX, is equal to t th 'of 


| A AW XBs. „  GYXGX : : 2; Bux Radius mY C 5 
Radius "Then, Wes i, oof 


yi KP yr CIT peed 20) BC: H 
fs 6 as re is prove X " 
GN. e to the Square ier ap 


1 {Thareforg, 2 64 21 art 77 . 
1 BCXGO - _ Radius Squs . : 2 AWRES, d . * 
GYXGX: Bir, Wc 1 | 

Ai AWXBS: « | GYXCX : : AWX: wed BS” 
is, BRY'* 6 'GYX half GX (that is, T) 1 


4 eee 1/16 if 17) „ 
n the Rectangle of BC in GO, (for BC, are the 
| Sines of the comnining ſides DE, A0, 00, he N 
1s to the wh 049 0 40 * (which is the Radius, or 
- Semidiamerer, Squared 
"Sri the Reckan e of AW in BR, the sines of the | 
ſaid N and Remgioder, _ | 
o e square of GY; that is, the Square of the ine 
of half ha "Angle ADE, NE. o. . 
To work this AL gs by y Logs eee it 885 
been befoſe prove ri rithmetic 
the = or — oe Por ions, wp vo Nom part, 1s des i 
of the correſpondent arit ms, and 4 re Ny 
ber = 19 ie Logarichts doubled; * ha 


A n * ” SY 7, > 
4 XS OATS ON . OI I. 9 * . 
* 51 9 e $ l wy 4 Wert : © 
. ie] 2 — 7 
1 
= ou 
7 * 
: 
4 
* 
0 


"PR Therefore, A 

1 1. 821 Sines of the foreſaid = — n | 
"Added twice Radius; and. from 4 | Total 
ated the Sines öf the containi Half 

Remainder is.che Sine 8 half che contained Suge 


- W h 


01 more Briefly Sits 5 


"it inftesl of ſubrraQiog. the Sines of the c * 
we Add their ſeveral Complements Arit met, 
. 5 fo ral is more chan the Remainder (laſt carp] wopld 


have * by twice e FORE ON 


Therefore, 


. out twice Radius: If to the ſeveral malt | 
ments Axichmecical of the Sines of the containing , ſides, 
be 3 the sines of the foreſaid Sum and Remainder, 
W is the Sine of band dhe ne . re- 


©. | ' 3 ; 
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4 * ho , * 
5 - ; 1 4 To [3 1 
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i g p % * F : 
"> f 8 x : "Is - ol 
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' vhs x3 ; RO OF. 


+ SF 38 "he" „ 
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ion; that 


T is agreed upon by all Artiſis in Navigat 


— 


Sailing by the Arch of a Great Circle is the ex- 


1 adeft of all kinds of Sailing, that have ever been 


ut d or can be propos d, boch for the Trueneſs of the 

Courſe and (ExaQneſs, and) Nearneſs of the Diſtance : 
For ſince of all Figures, that made by the Surface of 
the Earth approacheth neareſt to the Convex Sur- 


ace of a 3 ; the neareſt Diſtance, Ergo betwixt two 


Points is Arch of a Great Circle; is as on a Plain 
Surface, the neareſt Diſtance betwixt two Points in a 
Right Line ger r 


e plainiy follows, that ſuch who ſteer their Courſe 
from one part of the World to another in the Arch of 


Great Circle, go the neareſt way poſſible to their deſired 
Port; but tis the moſt difficult, and hardly poſſible 
for a Ship exactly to ſail by, Men being drawn from it 
by Conveniences of Winds and Currents; or elſe forced 
from ded Croſs Winds or Interpofition of ſome Head- 
Lands, Shoals, or Iſlands, G. 5 : 


But-yet it may be of good Advantage to keep con- 


veniently near it, eſpecially in a Parallel, or Eaſt or 

Weſt Courſe; as in failing from the Lands End of 
England for Newfound-Land, there's great Advantage in 
the-diſtance to rare and depreſs the Pole io or 12 De- 

grees, beſides a Benefit it yields in corre&ing or re&ify- 
ing your Account by Dead Reckoning. | EY 


; 0 P R O 1 


lf the two Places over which the Great Circle is to 
aſs, be both under the Equinodctial, the Equinactial is 
the Great Circle, and th: Difference of Longitude be- 
tween the two places is the Diſtance, and the Cvutſe 
between is directly Eaſt or Welt. 


PROB 1. 
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If the t two bo lie both under * we Meridz 
ent is, directly ogg ies and South, and one of a 


ſituate under the Equino then are th ees of 
Latitude of Sane Baade. 1 y N 9 1 


FRO IM; 
I both Places be "Under; the 
Latitudes of rhe ſame EE 1 
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, both North, 
or both Sou 1 "then th hq) 
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Latitude, — Nerghd ,and FD other South, then the 
Sum of the . $ of both places is the Diſtance ; 3 


and in theſe "hor aſt Caſes the Bs - of is North or 
South z and you may cn fert 2 f Diſtance 
into n r 15 2 


PF 0 


Two. ons, fuppo © in the parallel Latitude of 
5o Degrees North differing in Longitude 47 Degrees 
26 Minutes Weſt. What are the I 8 began or 


Bearings, their Diſtance in à great Circle, 2 
| greatels Lasede the Arch 


pes; through 


1 lian and boch 


| Lat ude is their 


If. ls under the ſai e Kd . Her have 


"hs | 


Conviauerae v 1. Mes = | 


Let P re . e Lizard 


et at 14. Coin. 8. 18 
Ho Fe 29 1 S415 | TR n 1 We. $4 
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then r 


aa and eu | 
fi 0 12 Lich - 147" WAP 
up 585 9 4 ASA 
FC} 18940 a LL: 
s 5 > 
* # EK 


E 
- 
> 
* 
— 

- 25 e 
1 ae 
l . ba ere : 


jorntal Triangle 
which divides it 


into two en Right-An 2 vi. ZBP, and 'PBO. 
iangle Zar there are given ZP==40 Degrees 
R = 22 Degrees 51 Minutes (and half x 
Long, to find the L PLO=P©Z, the Angles gf Poſiti- 
© the Diſtance and PB the Arch of the greareh 
Latitude the great Circle ſhall paſs through. 


OPERATION, 


8 the T tho If 


i 


x. As TC 3 ZPA = * 


SC ZP «q Cl. PZR. 


4 TC— 23 Degrees 33 Minutes R 90 SG 40 Degrees 
Minutes; whoſe Complement to 
90 Degrees is the Angle of Poſition at each Place, wits 


— I Degrees 44 


71 Degrees 16 Minutes. 


2. AR ZP: 4 he ZPB . ZB. 
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— 23 « 3 os! 


. 90 
VDoubled, is 30 De ach o 5 Or 1810 "TY t 
1 parallel Sailing will vs found to be 


Diftance; which in 
184 Miles. : 
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0 that one Place is in the Leticud, ra depre 
(Sup another under the Equino&ial, or on 195 S * 
n dos oo, their Difference of e ag 429 
40 Welt. Idemand the Angles of Poſition and the 
Grew © Ircle's Diſtance between them ? 

In the Righr-angled Spherick- Trian; gle 2 there 
are given the Latitude, or Difference of 17 pins, 
LEE = = 50 degr and Difference of Longitude EM equa 
42? 40 Weſt, to find the An = of Poſition AZM and 


; ANZ ; Z 4 uo the * 2 
6 min. 5 Ns go deg. 13 


52 59 deg. 102 & TS oktion, AM equal 39 deg. 
; 44 Na 4 r 1 So dey. is og 16 min. 
e Angle oſition 1 xer to the Amazon | 
or Near 222 Weſt half Weſt. 2 
2. A. EE 5a deg. -» S. 90 d „ 4 
deg, 40 min, C L. A1 29 —4 38 min. whoſe 
a lement to 90 deg. is 60 deg. 22 min. or near NE. 
| alf E. the Rode of Poſition from the River of 
Ps to the Lizard. 
3. A h 8. 90 deg» . SC EM 42 FR 40 min. 127 
SC ZZ 50 + NH 34 34 deg. 17 min. 20 Comple- 
ment to po deg. is 75 44 43 min, or 1741 Miles, the 
from t ard to Anatom, in the Arch of 4 
Great Circle. Whereas by Mercator's Sailing the Courſag 
is South 36 deg. 2; min. Weſt. diſtance 47 GT 
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Angles of Poſition, the great Circle's 


"Problems 10 graphy 
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„ PROT vm oe |: 
_ Admit the 2 in Latitude 5o de | North-and 


Barbadoer in Latitude 13, d ht min. Nort „their 518 


rencs of Longitude 52 Weſt, were given to find the 
iſtance, between 

5 dan the greateſt Latitude the Arch ſhall py 

t rougne . 

In — Oblique Soherical Triangle ZRP there are 


| porn the ſide ZP 40 deg. Comp. Latitude Lizard, fide : 


R 76 deg. 5o min. Comp. Latitude Barbadoer, and the 


Contained Angle ZR 57, their Difference in Lak | 


tude, to find the Angles of Poſition PRZ and PZR, di 
e and n PB, the greateſt Latitude of 
the Arch. 


5 orERATION. 
-T. Side 93 500 Tide PZ 50 o \ Zn16%go! 2 
= x 36 50 
Angle 


N ZPR 520 its half = 26 Comp.co 90 . 
5 f = =} 20. 4.0 72 of 116% 5 £5 
274, 18 25. 36 50 
; 0 | Theo, . ett ea 
2. AS. half Z Sides 582? 25 8. half « tes w 25 
T. C. L ZPR 64% IT. 2 * L537 


FS. 
Ms 


1s. 
2. As 8 half ſides 58 deg a5 min. .-.$ half x fides 


| 1 deg · 25 min.:: TC half he RPR 64 Nie „ Thalf 


X L's 37 deg: IF bn. 
3. 4: SC half Z ſides - dep. 35 min. 80. balf x 
ſides 71 degs ena 10 half £ rx LION WT 


half Z L's | 74 35 1 74 55 8 

| Add half * ah, Js "I; HS 37 15 zur 

Sum is L. poſit. PZR 112 20 3 40 75 ische yoſit, 
| at the Lizard. eg” at Buydabves - | 


4 SL PRZ 37 deg 40 min. gde . . NP | 


SCArR 52 deg. + ade ZR 56 4. or N Ts the 
diane ae * 


4. K 8. PZ 40d "OT SLPZB 27 K Je min. 
. SPB 36 deg 32 2 is the . I, A 
| mor ; 


„ . 4, 


7102 VOL 


.., 


: py AY = 5 brad ans nth * N 


FO min. 
de PT equal o deg. + 3 deg. 27 min. 
deg. 25 [ry fr, 2 2 37 deg. 
as in the laſt Problem the Zreater Angle 
g. 20 min. the Leſſer 52 deg. 14 min. 
iſtance is 6633 Miles, and Arch's 
49 deg. 17 min. 55 e 


arg l this Sailing was made preicable, there would 
| oxcellent Advantages .Accrue to the Publick thereff om. 


is As, for inſtance: IA aims 3 3 
* Suppoſe two Flaces in the Parallel of Latitude 60 
Degrees, their Difference of Longitude 112 | 
39. minutes, or 675 Miles : By parallel Sailing, the 
diſtance between them is, Eaſt an Weſt 3375 Miles: 
Where the Arch og a areat Circle 
_ Is'only 2948 Miles, being leſs than the former diftance 
by 4. Mites, or 142 Leagues. All which 7 
| ſaved by failing by the Arch of a Great Circle; which 
is very conſiderable, being almoſt the ſixth part of the 
And the nearer Jou approach the Poles, and the 0 
greater your difference of Longirude'is, the Advantage 1 
of chis Sailing ſtill increaſech, and is more ſenſible, * y 
2. As for the Courſe from one Place td the other, 0 
it is plain, that two Places lying in the ſame parallel \ 
of Latitude, accordin to Mercator Satling, they muſt. 
dear exactly Eaſt and W. | 


of the Way; and berween the South, and Points of = 
the Eaſt and Weſt for the ather half of the Way, till . 
WW 


4 N in Manuſcript by me, made this Sailin 5 | 
eaſy as Plain Sailing; with a plain Method of wo 975 
a Traverſe, and keeping a Jen. Journal thereby: But 


vant of Room vill not Fermit me here to inſert ir. 


Ls 
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3. By 


Iaid d Enemies or 


: ample above. 


2 ſhould oy way-laid by 

half way, upon the Rhumb ; and £ 

| keeping in the Arch of a. Gr + ug Circ, 29 457 0 1 
mi 


ſteering his Courſe, will 


rode of 72 degrees 13 i North 
Me 


eke Way 53 wy ailing, oth hes 
rc 
e 


his ee Voyage, may Wada y Bis «in the E xe 


ſap > © A 
79 1 ing above 


5 By this 
prudent 


$8 4 1 


« Ship bound from one of our 


of the Merchant Shi 
by 733 Miles: For the Hrate being about half way 


on the Rhumb, would ſtill be in che Latitude of 65 
degrees; and the Merchant-Ship keeping | in the ial 
ti- 


of a Great Circle, at half way would be 1 Wn, the 
is 13 de- 


rd of cho 


And if at the ſame time the Hirte. miſſing of 3 
Prize, ſhould endeavour td tectify his Miſtake, and 


re*s 13 minutes, or 733 Miles to the 


MY iratts 


fail towards the Ship's intended Port, upon the Khumb, 


6 


be would ſtill loſe his Labour: For the Merebanc-man 
being as far advanced in the Arch of £ Graf = 


as the half diſtance in the „ er 1687 Mil 


half (the whole diſtance in the Arch of a Great c 
being only 2948 Miles,) it is plain the Mercha 


has only 1260 Miles and half to make on the 100 ki 


4 Creat Circle, to arrive at her deſired Port; and the 
Pirate has till 1687 Miles and half to make on the 
Rhumb ; which is more than the diſtance of the Mer- 


chant-Ship 1 by four hundred 2 ſeven Miles; and 


much Merchant- man is ead of the Pirate 


. 2 therefore may juſtly hope to arrive at her deſire 


Port, before the Pirate comes within an Hundred 


Leagues of him, tho' the Pirate a better and r *. 
the Merchant · man. 135 


4. en, If Great Circle zaun bad as ads 8 


Quality to recommend it, but that of dee 4 


Voyage conſiderably, [.bumbly canceive, it gught ra | 


Long Voyages, 
ference of Longi- 


be preferr'd to all arhers, eſpecially in in 
berween places that have much 


rude; as, from the Ports of Europe, to the. 
| ** af _ ; and in the 0 luis Ve 


Put 


being in form'd. "mg 85 
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Uk of the GLOBES 
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£ 1 # „ f 5 1 . ? 5 „ 5 ES S# 4 a ** 
| e h 7.55. 
Problems of- Ge ra 2 Nh vigation, 
rap a n . 


* — OE EE ON NE . ˙ wh ts per eh mts rs Ye r 24 
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4 2 


and Aſt FO” 1 
b * 5 1 NA 110 N. 1 0 „ 
| 83 36.181 i lies Nenne 
: \ F Gs Cone: there whe ws ett 694 Terte- 5 
] trial and Celeſtial. The Terreſtrial Globe is + d 
AS lively bg of the Terriqueons |» v 
5 Maſs of the- Water, under the real Form of | S 
Roundneſs; with all the Countries; Rivers, Lakes, Ci- WH a 
ties, Towns, Hills and L. ines neceſſary thereunto ; as, 
the Meridians, Parallels of Latitude, Poles, EquinoBi-" - 
al, Ecliptick, Tropicks, polar Circles. 
| ” 
Of the Poles of the GLOBES. 1 gre 
| i | to 
A Body cannot be made round withour Circular | to 
| Motion; and there is no Circular Motion, without 
1 ſome Reſt; and that Reſt cannot be ſimply within 
| the Globe, Therefore in the ourward Surface of the 
Globe (imagine) there ace Two Points, on which it T 
reſteth whilſt it is moved; which Points are called the | aſi 
Poles of the Glebe, oppoſite one to another, and equi= ort 
diſtaot from the Center of the Globe, the one North, and 50 
the — South. . no 
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e ARTE Hip 
Prom the Center of the Globe, imagine a Line to 
| Proceed through both of the Per; uch Line is the 
Aris, and is repreſented by the two Wires in the | 
'P ole; of the Globe. Upon theſe two Wires the Globe | 
is turned round, even as the Heavens are, imagined to 
move upon the Axis of the World. = 
Other Appendants belonging to either Globe, requi- 
red to make it fir for Operation, are the Brazen Meridi- 
en, by which the Globe is hung by the Axis at both. ' 
the Poles, and is divided into 360 Degrees, or four 
times 90 Degrees; becauſe the Elevation of the pole, 
or Latitude of any place cannot exceed go Degrees. 
The Uſes of this are, to find the Latitude of Places, 
the Right Aſcenſion and Declination of the Sun and 
Stars, their Meridian, Altitudes, Depreſſion, &c. to Ele- 
vate the Globe to any Latitude, | ce. 


The Hur. Cinco and Index; © 


Whoſe Center is the pole of the Globe, and js divi- 
ded into the Hours of the Day and Night; which, 
with its Index, is to ſhew the time of the Sun or g 


Stars Riſing and Setting, and the Time of the Day in j 
any part of the WorldqQQ. Ns Ov f 


Baer * Quadrant of Altitude; W 
Which is a Thin Braſs Plate, divided into ge De- 


# 


grees, and fitted with a Nur and Screw, ro move 
to any Degree upon the Braſs Meridian. Its Uſe is 


ro meaſure Diſtances, Altitudes, Azimuths, Cc. 
| | The Wooden Horizon, > 


— 
W 


The upper Plane of this is a Broad Circle encom- 

aſfing the Globe, having two Notches, the one in the 

octh, the other in the South part, being made fit to. 
contain the Brazen Meridian, that the Globe may move 
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The Firſt or Inner Circle, which is divided into twelve - 
Equal Parts, called Signs of the Zodiack, or Ecliptick! 
every Sign having irs Name, Nature, and Planet it 
governs annex d ro it: Whoſe Names and CharaGters 
are, Aries, the Ram Y; Tourar, the Bull 8; Gim, ches 

Twias K; Cincer, che Crab 5; es, the Lyon M: 
-  Pirp, the Virgin. M; Librs, the Ballance A; Scorpte, 
the Scorpion n; Sagittarins, the Archer &; Capricornus, 
the Goat VS; Aquarizs the Water: Pourer, ; Piſces, © 
1 V 8 „ 

Each of cheſe Signs is again divided into thirty 
equal Parts or Degrees, and numbered with to, 20, 30. 

Next to this Circle of Signs, is the Julias Kalender, 
or Old Stile ſtill uſed in England, divided into the twelve 

Months of the Year viz. January, Febraary, &c. to Decerid= 
ber, every. Month being ſubdivided into its Number of 
Days; to which are alſo annexed, the Naines of the 
Re % oo ion pet Se 

To this, is the Gregor/an or 1 50 Account, inſtituted 
by Pope Gregory 3th; in which ſince 1700 the Months 
begin 11 Days before us. The laſt is the Points of 
the Compaſs, which ſhews to us the Quarters of the 

Heavens and the Coaſt and Bearings of Countries, or 
Places from each other, alfo co. diſtinguiſh the Day 
of the Sun, or Stars, the Twilight, & © . 


he Semi- circle of. Poſition , ; 

Is a half Circle of Brake fed in the InterſeQion of 

the Meridian and Horizon, and is to move up and 
down. between the. Meridian and Horizon; and is 

divided from either end with to, 20, 30, &. to 90. 
N . And is chiefly uſed in 1 and Dialing, and there- 

„ _ is not uſually fold with the Globes, unleſs de- 

| ; 6 Ed. * | . a CANNOT ” g "I Pf ER 


In che upper Plan whereof, are delineated, 


To find the Latitude of any Place. 


COTE enen, Cer 
Bring the Place to the Brazen Meridian, the Degrees 
of 5 len over the Flace propoſed, ſhews che 
Latitude Northerly towards the North Pole, and South-⸗ 

erly towards the South Pole. e 


\ 


Bx- 


oy — * 


6 aner, Nevigetion, &c. 
N s „„ 


wif I of. Lander will be 15 Degrees and 72 


2% 9 


75 ki Od „Was 1. | on 5 1 
Io find che Longitude of any Place. Som 
- 4 We Irie, 15 


"poly the Place under the Braſs Meridian; * De- 
grees of the EquinoQial, or Equator, cut by the ſaid 
Meridian, is the Longitude of thePlace required ; which 
is accounted, in our t 110 ber don from the 
VO os ene e | | 


ExANPLE 


4 


1 of London is 00 o' and of 40 Lizard . 


4 


In like manner, the Longicuda of Barbadeer 3 1s 57 De- . 
pow! 54 Minutes Weſt., ; 


PRO B. m. 5 


fs find 4.5 A of Polition between two Places, 
that is, to find the Angle, the Arch of a Great Circle 
(paſſing through the two given Ra makes 88 the 
Meridian of one * the Places. 


* 


EXAMPLE. 


BUT S 


I demand the Angle of Foſition between Barbadtei and = 
the OT IE nd od to | ANTON 


PRACTICE. 


Kette FL globe to the Latitude of one of hs 
Places (ſup ole the Lizard) fixing the Quadrant of Al- 
titade to that Latitude (50 Degrees ;) bring the ſaid 
**. to Be: Braſs .Meridian ; where ſtaying the Body of 
the Globe lay. the Graduated, Edge of the Quadrant 
of N over the other Place (in this Caſe Barbados) 
the Degrees of the Horizon, (South 71 Degrees 30 
Minutes Weſt, or neareſt W. S. W. half W.) counted 
PART II. a | | Þ from 


I Circle paſſing over the. the ſaid 


.  Inrerſe&ion of the Horizon and Meridian, the one re- 


= changeth the Difference of Latitude in all places; ſo 
that in an equal ſpace paſſed in one and the ſame Rumb, 


| preſſed. 4 | 
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Degrees 30 Minutes Eaſt, which is 34 Degrees leſs than 


— -\ : ; 
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from the South, (or North) cowarids the Weſt (or Eaſt) T 

is the Angle of Poſition, or Angle, the Arch of a Great 
a 5 Places, makes with th 

eridian (of the Lizard) the firſt Place. 


| Note, This is not the Romb, or Point of the Compaſs 
from the Lizard to Barbadoer, which may thus be proved: 
If you reQtifie the Globe to the Latitude of Barbsdzes and 

roceed as directed above, you will find the Ang le of 

oſition between Bar/agoes and the Lizard to be North 37 


the Poſition between Barbadees and the Lis ird; whereas 
the Rumb, or Courſe is South 49 Degrees 32 Minutes 
Weſt from the Lizard to Barbadoer, and North 49 Degrees 
32 Minutes Eaſt from Barbadoer to the Lizard ; fo that 
the Angle of Poſition . between either is nor the true 
Point of the Compaſs leading from one to another. 
For the better underſtanding hereof we ſhall ſhew theſe 
few Propoſitions, viz. | Cn eh 5 


1. The Mariners Compaſs pointeth out the common 


' ſpeQing the North, and the other the South 
2. If we ſail upon any Point of the Compaſs, except 
Norch or South, we often change qur Horizon and 
, ones t 
3. The ſame Rumb cutreth all Meridians of all Places 6 
at equal Angles, and reſpe&eth the ſame Quarters of the be” 
World in every Horizon. „ 
| 4+ The Portions of the ſame Rymb intercepted be- Ri 
tween any two Parallels, whoſe Difference of Laticude Ry 
is the ſame, are alſo equal to each other. fro 
Hence an Equal Segment of the ſame Rumb equally 7 


one of the Poles is equally elevated, and tho orker de- 


Go A great Circle drawn throu | the Fertor of an 


Place that is diſtant from the Equator, cannot cut . 
diverſe Meridians at equal Angle. 2. 
e 5 9 | throz 
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56. A Circle drawn thro' the Vertical Point of any 
Place, and inclining to the Meridian, maketh greater 
Angles with all other Metidians, than with that from 
hence it was drawn. „ 
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7. From all which we may obſerve, that if 2 
Slip fait on the North or South Rumb; her Ce will 
be always under the ſame Meridian; if Eaſt or Weſ 
ſhe. will either deſcribe the Equator, or «Circle patall 


_ thereto: For if your Vertical Poitie be under che E- 
quinoQial, your Ship will deſcribe 8 Segment or Arch 


of the Equator; bur if your Vertical point or Zenith 
be diſtant from the /Equator either North or South, 


your Courſe will then deſcribe a Parallel as far diſtane 


from .the Equator, as is the Latitude, of the place you 
_ failed from: But if a Ship ſails ona Rumb, which in- 
clineth to the Meridian, Her Courſe will then be neither 
a greater nor leſſer Circle; but ſhe will deſcribe 3 
Crooked or Spiral Line, which if never ſo far contiũued, 


does not paſs thro the Pe les, but wind about the Poles 
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until they loſe elves. 
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Any 
the 
drawn on the Body of your Globe.) 


Find che ald two places on the Globe, and ſee what 
Rumb · Line paſſeth thro both of em; and thar is the 


Rumb - point, Courſe or Bearing of thoſe two places one 


from the other: For 
EJ AMP LE 3. 


t - You'll find the Lizard and Cope-Cod in New England 
to bear from each other W. b. S. and E. b. N. alio Cape 


del Gade on the Coaſt of Zanquebar and Comerin, will be 


found to bear off each other W. S. W. and E.N E. 
2. Bur If you cannor find « Rumb-Lige tt 


2. But 1 | F Line that paſſeth 
through borh che Places, then obſerve what Rumbyline 
on the 78 runneth neareſt to a parallel to back. Flack, 
Parr II. e „ N 
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two places given, to-find the Rumb or point of 
ompaſs between them (if the Rumb-Lines are 
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* * e nexlb ef- the 100 
and that is the Rumb-Point or Courſe. from one of 
the Places to che officer.” , wi nb), 193109 A 
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| DR RIG PI 8 had ve 
I. So you'll find the neareſt Parallel-Rumb for the 
& Lizard/and Serbadees is South Weſſthalf Weſt; And con- 
- | Lequently;the:Licend bears from Barbatless ny Faſt half 
e 1.1 11 ; 0054 bi: b 75. #41 34 47 y Fe 1 K 
1% Alſo after the ame manner Sede kale in 20 ies and 
che Iſtand Sti Helena, bear North North vas and 
South South Eaſt... FY 13 RW ene 8 
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12 45 the Quadrant af Altitude over. hen two > Plabes (i. 6. 
>the beginning of the Degrees being on one of Places) 
the Degrees intercepted, is the: Diſtance; which you 
may reduce te _ or Cn by multiplying by 


, ot 40. Vt AL 
Ho wi 1; 3» Cora EXANMPLES./ ie were, 
1 80 3 find. the! Diſtance. between nada; and 5 


Charlion-Iſland is 46 Degrees 20 Minutes, or 2780 Miles, 

and the Diſtance. of the Lizard and Barbadeer-is 56 De- 

grees or 3360 Miles, by the Arch of a Great Circle, 
Which i is n __ in the Rumb by 61 _ 3% 
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The Latitude and Lenin ( of 1 your Ship or) of any Mi 
Place being given; to find the true Situation of it, tho ge 
not expre eu upon the Globe. | f | 5 
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Find che Dare Oc. of the Longitude of che Given "2:0 
_ [Place on the Equator, on the Globe, and bring the ſaid fore. 
oint to the Brazen Meridian; then reckon the Lati- 
dude of the ſaid place upon the Degrees of ths faid ” 5 
Brazen Meridian, trom the Equator North or South Fax 
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The Time of the Da given, at 5 eile ta to find the 


40 


Time of the 12 in any ocher Paft f the Earth. 
Ke eggs By. XA M, ein; en? 2% bald 


L ihe kla be. London, and zen tires. etl 


ü a-Clock, ar London,” what: a-Clock/iri is/ at Charlion- 


land ? : 20 ov $0888" mw e lets l „ e 0% 
215 I oy pi $a 26. 2 11 111 01 18 77 9155 7 
* 
= 155 4 55 ep $514 S 006 i n 
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?"Brin London to the ngen eridian”, * ſet: Ae 


Hour-Index:ro the upper 12 of The Hod r- Circle zu then 


turm the Body of the Globe Eaſtward(becauſe Lo,αν ie 


Eaſtward bf Charitom Iſland; t ill you bring Choriton-· Iland 
to the Braren Merit ian; chen Wall abe Ind point un 
the Hour-Circle 4 hk. Nm. A. Ma nt che fo ore: Nan: 
and in like manner when it's Noon at London, tis at 
Surat in che ce 5h. A Am. P. H. or Afternoon. | 
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21 To And Aut cls different  Habirations|p6ithe Antarß, 


Perieci, and Antipodes, of any Blace«ſuppiſe to Lane, 
Latitude 51 Degrees and half North.) 
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eee the: Brazen Mer idian VI ſhews. 91 


Minutes and half North Latitude Then Number 41 As- 
groes ant 'halfro&:Sourh Latitude h ther, and 


yon mcet withzohen ances (iß anyibt o emoye: Lone 
180 Degrees from cle Braz em Met Id Ape vit Re batbwand 
or Weſtward,: and youll hals ght; Nad, under, the 
| Meridian Where 


n Was be Of $2404 T the -4n;ipoges 
is now in; che Placer, Whore their Aue ſtgod- ba» 
fore. CY. 6 ub al 10 24 7¹4 "Ls 101 u, 11% 
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_— Sun's Pats ARS” 4 Watt 1 FIR of 


Earth the Sun is Vertical yp ein heir Zenith) wy 
e eee . 


1 br E * 25 7 
24 5 40 "7 


4 arise 


Find the Sun's ' 
Globe whe bene being 8 b. e as 


122 N 2 3.8 


Ecliplick on the 
eridian, and obſerve 
tee of — Meridian it cuts 1 then Tide hen the 
Giobe round about, you'll {ee what Places o Nh 
are in that Parallel of 1 Pb wary (for 5 Wi : 
come ſucceſſively to that Degree of theBrazen Wü 
and thoſe are the Places or parts of the Earth or Sea to 
| which the Sun will be Vertical, or in 0 27 2 
But Note, This muſt be underſtood of ſuch only- nd 
inhabit in che Torrid Zone; or between the ropicks 
of Sand 'V$ : For: the Sun is ner in the Zenith of 
any (Place or) people that inhabir either in the Tempe: 
rate or Frigid Zones, wiz. between the ee 250 
and half to go" Os OT 7 - 


COPE EGO | ROB. Fetal 6 


The Day of the. Monch and Hour of the Day, of 
either a Solar or Lunar Eclipſe being given, ta find by 
the Terreſtrial Globe, all choſe _ wy OT in 
Which the lame will be Viſiblee - | 


R 


Obferve the Sun's place in the Ecliptick (on the Globe) 
For the Day given, and-alſo _ mg poing thetero, 

whieh is the Mook Place at that 

Then find that place af 1 150 Globe ro Which e Sun is 
Vertical at the fas or iven, and bring the 
lame to the Vertical point, own 12 of the wooden 
Horizon; ang ſaying che Globe in that Situation, ob- 
ſerve what places zus in the | upper Hemiſphere ; for 
in moſt of them, will the Sun be viſible de the 
1 * for an e of the e. ty 1 


What 
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and thoſe that lan in 


1 2 For * Moon's Ecliok pſe, 1 * | 
Fiad the 4377 55 7. of that plugs, kick hach the Sun 
vis) at the Hour given; and bringing the ſame to 


the Pole of the Wooden. Horizons, mark what places 
wer he 22 * Inc, * of the Globe 12 In them 
wv Moon viſible duri er Ecli except 
thoſe 1 are 3 in the e K Y nen 0 

Ito... | 


PROB xl. 


1 The Day of the Month and * of hs Day, 
being given, to find thoſe Places on the Globe, in 
whic 25 Sun riſeth. 7 a4 


2. Thoſe i in which he than hand 


3. Thoſe to whom. e's Mid-aay. | 
And Laſh, Thoſe Pla es — are aftually cnlighrned, 
r 


Pazcrics. 


Mark e it plies on cheGlobe,to which tis don U 
oy t the given time, and bring the ſame to the Bra- 
eridian ; elevare the Pole according to rheLatiwude 
of "tha ſaid place; and there ſtaying the 5 0 obſerve 
what Places touch rhe Verge of the Weſtern Semi- 
circle of the Wooden Horizon ; for in them the Sun 
riſeth at t © Time. = 


2. Thoſe in he Eaſtern $eri-cirele, for 3 in them the 
Sun ſerreth. . | 


* chic are . cxalt . the Brazen * - 
| chem tis Noon or Mid-day. And, 


Loh, All thoſe places upon the Upper . | 
of the Globe; for they 5 actually enlighrned, and 
thoſe” upon che lower emiſphere are then in Dark- 
7 or Deprived of the we” > HRT at that very 
Ime. | | | | 
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7 "FT He Month and Day, of the Month, either ac- 
8 1 cordiog to the Julian or Gregorian Account, bea 
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jog given; to find the Sun's place in the Eclip- W 
tick. 4 4 . | 7 FD 7 $ 
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r. 
And 


eee 


What's tlie Sun's Place at Noon, on the zd of September 
in the yullan Aeconnt; or September 14th, (bythe Gregor 
„ T EnD9 Ry (4 310 
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Look for the Day of the Month September 3d. (Tulian) 
or September 14 (Gregonvgp). 7 ich is all one Day on 
the Wooden ay yr dey right 15 
the ſaid. Month, ſtands. the Sun's place (in this Ca 
2 M o1 Pirgo. . . R. 18 Fg l "wy 
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VB. All the problems relgting to the Sun may 48 
well be wrought on thi Tekreſtiial, as Celeſtial,” the : 


ſame, Circles. being deſcribed on both: But tis mare 


natural. work the problems of Geography and Navi- 
800 by the Terreſtrial, and the follow E Problems! 
of t Y: n and Stars by the Celeſtial.G}v ez on which 
diverſe Problems may be reſoly'd, the Globe, being in 
any poſition ; yet *cwi Dh meg ap venient to have the 
Globe accommodated with all its neceſſary Appendants, 

efore you, uſe it, and alſo reQifie. the Celeſtial Globe 
10 e of Lehe 51 Degrees and half North, 
ind SeprEmber 3d, 1732, by Prob. 1. and 44 of the Ter- 
reſtrial Globe: Set the Brazen Meridian to the Latitnde 
51 Degrees and half North, and ſcrew the Quadranr of 
Altitude faſt to the Zenith orf5 r Degrees and half on the 


ſaid Braſß- Meridian; Then having found the Suns 


lace for the given time September zd to be 21 Degrees of 
by on the Ecliptick of N Globe; which bea ro the 
Braſs-Meridian, and there ſtaying the Globe, move the 
Hour-Indet or Pointer to the upper XII 67 the Hours 


Circle, ſo that it may go round with the Globe; and 7 


your Globe is then Rectiſied for the Given Place and 
Time, and fit to reſolve the Problems following. 


The Latitude (51 Degrees and half North) and 


the Sun's place (16 Degrees ) Given, to. find the 
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un Declinstios ? 
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PRAGTION. 


16 Degrees of V (on the Ecliptick of the Globe) 


to t raſs· Meridian, the Degrees of the ſaid Meridian 

cut by the Sun s Place, being counted from the Equi - 
Sadie, you'll find to be 6 Degrees North, which is the 

tion 3 


Sun 3 
Sign. 


PROD mn. | 


The Sun's Placs (16 Degices of d Given 
fnd bis Right Aſcenſion. © 4 1 0 


Prac TICH, 


Bri 16 8 of N to the Braſs-Meridian, he De- 
5 the EquinoQial' cur thereby is the Sun's Right 
Reon (1 60 Th 26 NT co be counted * 


| Cr 


10 rv. 


The Sun's Place (is Degrees of ) ant 
(51 daa and half North) FATE before ; to 
the Ob _ Aſcenſion _ | 


raAc ric. 


Bring the Sun's Place (16 Degrees of 1) to the Eaſt 
| 4 2 the Wooden Hase, the * of the 


EquinoQial, cut by the ſaid in this e is the Obli- 


ag Aſcenſion 9 in this caſe 117 Degrees 
Fs = 3 PR OB v. 


. The fame things given 15 befors z to find the Oblique | 


cons 


* 


is in 2 OO 5 


' Latitude 
to ind 
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Brin he Sun's Flae ( 16 Degrees of N to the Weſt 
| ft I encing 2 3 2 De- 
| bug Oba 415 — 


e out by the mov the 


. 


Þ Re 0B vr. Fr 


| The Sun's Oblighs Aſceaſian, and ee be 
| given, co _ ry Aſcenfieasl MU Fa RAE 5 ng 


4 % 
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"PrxAc 1 1c . 


1 the leſſer Number from the greater, and 


the e e is ** e N 2 * re- 
1 567, 


1 PROD vn. 


The Latitude "Yo Degrees and half North) and Son? s 


Place (16 Degrees of N) given; to find the Time of 
= Wen af font wg 3 N a 


ere | 5 5 


| Bring _ Suns place (16 Degrees of A) to 4 } 
Braſs-Meridian, and the Hour-Index to the upper 12 | P) 
in the Hour-Cirele ; then bring the Sun's place (16 = 
Degrees of N) to the Eaſt ſide of 2. Horizon, and the _ 
Hour- index will point to (ah. 1 the Sus: 1 1640 
in the Morning. 5 


2. Again, Turn the Body of 1 Globe - Weſtward 
Fill the Sus pla co (16 Degrees of ) rouch the Weſt 
ſide of the Horizon, and the Hour-Index will point to 


(7b. 25m) che Sun's Setring in the DP 8 
 RROB. vin. 


8 fame. An given, as in hs 10 Problem, 
775 the ""_ of the Day and Nights © "oP i 5 
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A 


man 12 Hours; that is, the Day is:14h: som. long. 


Nortb, and Quadrant of Altitude to the Zenith, or 31 


_ whichlaſt Point, as alfa the Quadrant of Altitude, bring 


- "(inf this Caſe, rh. Sm.) for thatſhews that Twilight be- 
gins at 8 Minutes after 1 in the Morning; this ſub- 
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PRACTECH. 
CCC 
Bring the Sun's place (16 Degrees of M) to the Eaſt 
fide of the Hozizon, and theHour-Index Wnt undermoſt 
XII; then turn the Body of the Globe Weſtward, til! 
the Sun's place (16 Degrees of ) touch the Weſt fids . 
of the Horizon, and the Index Will point to the Time 
leſs, or more than 12 Hours, in this Caſe zh. 5om. more 


Again, If you count the Hours between the lower 12, 
and the Hour-Index, twill give (Oh. zom.) the Length 
of the Night required. | 


W . „ S., - 2). . | $ N . F © : 9 N 885 : £ o * 4 
e os brpnnde? 
To find che Beginning, Ending, and Continuance. of 
To ſind the Beginning, ing, and Continuance of 


&-.. 


the Cr-puſculum, or Twilight. Ex amp. Let the Sun's Place 


be 29 Degrees of N Taurus, the Latitude 5 1 Degrees and 
half North (and the Twilight begins and ends when 
dhe Sun is 18 Degrees below the Horizon. BEG 
9 11 2 e 4 11 6 Tg) RED 1 3 1 nn 5 41 
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Rectify the Globe, as before taught, by putting the 
Braſs-Meridian to the Latitude 51 Degrees and half 


Degrees and half ; and there ſcrew it faſt. 


And ſeeing the Quadrant of Altitude will not reach 


1 


18 Degrees below the Horizon, find therefore the Op- 
poſite Point to & 29 Degrees, and that is M 29 Degrees; 


to the Weſt ſide of the Brazen Meridian; and moving 
the Globe, and Quadrant of Altitude, then obſerve 
how many Hours the Hour Index is moved from XII 


WS jw r 


ſtracted from the Time of the Sun's Riſing (au. 1 m) 


found by Prob. 7. remains zh. zm. before Sun-riſing, 


of the Twilight; . ol ; V' i 
Again, the Beginning of the Twilight (ih: 8m.) being 8 
doubled, gives (zh. 36m.) the Length of dark al; 
Nights „„ e has 
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which is the Length of the Crepaſulum, or Continue nce 
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| 2. Alfo, if you woukd find at what Time the T. ilighe 
endeth after Sun-ſetting, bring the ſaid oppoſite Point 


ro the sun m 25 Degrees, to. 18Degreez of the Quadranc | 
of Altitudd/on che Bal | 


0 ſide of the Brazen Meridian; 
and then will rheHour-Index' point to, or ſhew tolif5zm. 
the Time that Twilight ends in the Evening. 

Or thus ſubſtract the beginning of Twilight, (1h. 8 
from ab che Remainder! ſhews (eh. g ame) the Con- 


tinvants of T wilight, as before. 129 $7 Bis 3") 


i nnn CE > 7, n 7 
N. B. From May 12th, to July 12th, (i, e. while the Sun 
is perambulating from I) Degrees of Ir Gemini, to 30 


hat Space of Time the Sun never deſcendeth fo 
much 258 Degrees under the. Horizon in the Latitude 
of Linden, which is 51 Degrees and half Nortn. 
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The Sun's Place, (16 Degrees of eee Fl 
Degrees and half North; What's the Sun's Ampli- 
runde . Do. e A go res If ; 
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| d, bring the Sun's place(16 Degrees 


FROM l 


The Sun's Place (16 Degrees of N and Latitude 
(51 Degrees and half North) given; to find his Meri- - 


dian Altitude, and Depreſſion at Midnight. 


m.) 


of S Concer) you'll find by the Globe, thar 
s no Twilighr'at all, but continual Day: 
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- The Globe being re&ified, bring the Sun's Place (1 

Degrees of ) ro the Braſh» Meridian, and count * 
Degrees from the Point over the Bun, in the Brazen 
Meridian, to the South Part of the Horizon, 
rear but down tu the Norch part of the 
Horizon in South Latitude; the Degtees intercepted 
(in this Caſe 54 Degrees 36 Minutes) fre the Sun's 
Maridian Altitude requi 5 


2. Bring the Sun's Place | (N 16 Degrees) to the op- 

poſite Foint of the Meridian below or under the Hori- 
zon ; the Degrees intercepted, between that Point of 
che Meridian and the upper Edge of the Horizon. (in 
this Caſe aa Degrees 24 Minates). is the Sun's Depreſſion 
rr 


PROB; XY. 


+ The Sus Place (ſuppoſe ag Degrees of B) Lacirpde 
(51 Degrees and ele North and Hour of the Day 
(9. A. M. or 3 P. M.) given; to find the Sun's Altitude, 
at the ſaid Place and Trine. 
1. ” 9 5 PRACTICE l PT. 

| Reftifie the Globe, and Quadrant of Alitudeſergr ic 
to the Zenith, and bring 29 Degrees V to the Braſs- 
Meridian, the Hour-Index to the upper XII; then turn 
about the Globe, till the Hovr-Index points to the 
Given Hour (9+ A. M. or 3. B. M.) there ſtaying the 
Globe, lay the — 8 . AIR . 1 pro 
Place (V 29 Degrees ;) the Degrees cut by the Quadrant 
5 Ale ade thereby, is the Sun's Akitude (in this 
aſe 43%. VV 


PROB XI. 


The ſame chings given as in the laſt Prob. to find the 
Sun's Azimuth. © © . e 


— 
» = 


PRACTICE. 


Perform the laſt Problem and obſerve then the De- 
grees of the Horizon, cut by the Quadrant of Altitude, 
1 c | : 5 is 


f * : 
N "DD 
0 * 5 l \ . 5 
\ Problems. + $5$ 


bh the gun 8 n to be accounted PIO the Norch 
. ET OY towards che Eaſt or 
 Weſb | 5 


. bo | 
ROD. uv. n 
£7 


- The re Place ( gree of d) Latitude Con 
, grees and half North) and Sun's Altitude (12 Degrees | 
r Tour of the Day. 2 


1 PRACTICES. 


ReQtifie the Globe to the Latitude, oh Sun's 5 place 
being brought to the Braſs-Meridian, the Hour-Index 
to 12, and the Quadrant of Altitude fix'd on the 
Zenith. Then: bring the Sun's Place ( nyo Degrees) 
to the Given Altitude, (on the __ Altitude) 

before (or after) Noon; then ſhall the 2 
at (5h. 36m. 4 (or if at cn 0 the 


SES, +. 


Flour of te Day required. 


* 


DAO xv. 


The Gene thi ven, ag; inthe Laſt rrblems, to 
find the Sun $ NN 


410 


perform the laft Problem, the Degrees of the Horl- 
zon cut by the Quadrant of. Altitude, is the Suns 
Azimuth fr - goons yo or (in [ls Calp 107 

rees ures) from the or 72 recs 52 
— from the North Eaſt ward; which xeckon'd 
vary the points: of the Compaſs: on- the Horizon, will be 
| near E. N. E. half E. if in the Morning, or W. 
alf W. if * r e IO 
Niet“ 


PROB. XVI. 


The Sun's Place (N 16 Degrees) Lacirude: ct Degrees 
ond half North _ to find the Sun's Altitude at the 


NE of 6, ee or Evening. 


PR A- 


. 0 N F P 
4 5 37 5 * N 97 '4 
44." 4 4 $45 12 * T1 ; * +4 15 A 3 15 


3 4 N art 7 R A. c Tic © Tg Ne 1 15 «he's {7s 


ReQifie the Globe (as in Prob, 12) by bringin i 8 
Sun's place N& 16 Deyrees yo © th Globe and Hour- 
Index to 12; then turn about the Globe Eaſt ward or 
Weſt ward: till, hors Indo, oints at Clock in the 
Hour-Girele; there holding the Globe; lay na- 
drant of Altitude, juſt over the Sun's Blace 4 16 
grees) and twill cut the Quadrant of Altitude in i 2 De- 
grees 32 Minutes (in this Kal) the Sun's Aus at 6, 
AN. or P.M. W. W.R. 1 

8 e Th "PROD. xvit. 


* 
7 15 IT D 


* 


The: 8 chings — at] in the int gell, Pe find 
the Sun's Azimuth. 941.7 n 7 8 
perform the laſtsProblem; oh 8 4 chi 3 
cut by the Quadrant of Altitude accounted from the 
North ! is (N. 79 Degrees 49 Degrees E. in the Caſe u. 
bove, or E. b. N. Degree o4 Minutes 8 80 the Azi- 
muth at the Hour of 6, required. * 


s ee! PR OB, EVAN 6798} 


The 8 things given, as s in R. 1 16. to find the 
Wal of the N when the 85 mall be due Eaſt or 
SH. 0 5 N 1. 


PRACTICE: 4 


The Globe 3 (as ee taught) blog the be- 
deten bee the Degrees of the Quadrant of Altitude to 
the Eaſt · point of the Horizon, and turn the Globe a- 
bout, till the Sun's place (N 16 Degrees) do touch the 
Degrees of the Quadrant of Altitude; and then will 
the Index 1 at (6h. 57m. Au.) the Time the Sun 

is due Ea Alſo, if f you carry the Quadrant of Al- 
titude to the Weſt point of the Horizon, turn about the 

| Globe till 16 Degrees of touch the Edge of the De- 

A the Hour- Index will 5 * 25 (Sb. d P.M. 2 he 

ime the Sun MINDS: due \ ns | | 


6 


#- 


ROB. A. 


i | Aftronomical Problems. 455 


N Inn XW.” 
Tue ſame things given, as in Prob. 16. to find che 
ns Altitude, when he is in the Eaſt or Weſt Azi- 
muchs. e | 1 | 


* 


543, 3 T4 "PRACTICE 


ReQtifie the Globe (as before) and bring the Qua- 
drant of Altitude to the Eaſt or Weſt-points of the 
Hoxizon; then turning about the Globe till the Sun's 

Place (N 16 Degrees) cuts the graduated Edge of the 
Quadrant of Altitude (in this Caſe 20 Degrees 19 Mi- 
nates) which reckon'd upon-the Quadrant of Altitude, 
from the Horizon to the Suns Place, is the Sun's Alti- 
tude when he is upon the Eaſt or Weſt Azimuths. 
MHR. 3 5 W ax j : 2 N 8 | 

Nite, Theſe Four laſt problems are only of uſe 
when the Sun is in the fix Northern Signs: For the 
Sun is never above the Horizon, at the Hour of 6, or 


on the Eaſt or Weſt Azimuths when he is in the Sis 
Sgythern Signs, of the Zodiack or Ecliprick. 
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The 7 of the Guus Globe in Problems 1 the | 
| _ Fixed STARS. e 


9 
N Ss. 4 


Tos find a \ Scar? 8 0 ſuppoſe K heres: or the Bait: | 
South Eye) Fight nnen  (Lacirude oy "wy 
on and. half Nord: 


PRACTICE. 

The iſt, 2d, 2d, 4th, th, and 6th Problems „ following, T 
Viz. to find a Star's Right Aſcenſion, Pecknarion;'Obli- | FE >=, 
que Aſcenſion, Oblique Deſcenſion, Amplitude and Me- Pa « 
riGian Altitude, are e performed i in the lame manner as be 


9835 
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an; or Woeden Horizon, as the Problem requires; 


that the Bull's South Eye being brought to the 


Meridian, the ſaid Meridian cuts the he” na in 


5 for its Right Aſcenſion required. 


64 Degrees r7 Minntes from 7; or in | 


* 


To find « Star (admit Aldeboray's) Declination, bring 55 
it to the Braſs- Meridian, as before ; the Degrees cufm 


thereby, mew its Declination 15 Degrees 50 Minntes 
Nortn. | | 2 „„ 


4 


r ROB, 11. 


Ta flad « Star's (ſuppoſe the South Eye of the Balla) 


Oblique Aſcenſion. | 


Bring the Star to the Eaſt Gde of the Horizon; the | 
Degrees of the Fquinoctialſcut by the ſaid Horizon are 


his Oblique Aſcenſion required. 
| FROB. IV, 
To find a Star's (as admit the Bull's South Eye) Ob- 


1ique Deſcenſion. 


Bring the ſaid Star to the Weſt ſide of the Horizon; 


the Degrees of the Equinoctial cut by the Horizon, gize 


his Qblique Deſcenfion, 
@.KOK V;.- 74 
| To find a Star's (ſuppoſe 4ldebaran's) Amplitude. 
Bring the ſaid Star to the Horizon, on _ ſide 3 


'twill cut it in 25 Degrees 56 Minutes from the Eaſt or 
Weſt North. ward ; or in Points of the Compaſs on the 


ſame near N. E. ö E. K E. or N. W. ö. W. 4 W. the ſaid 
Star doth riſe, and ſet from the North Faſtward oF 


Weſtward, 
175 2 , R OR Vt 


To find a Star's Meridian Altitude, (as ſuppoſe 4d 


de baran 5. 


9 II. . N ring 


the zd, ad, 4th, 5th, 1oth, and : 1th Problem of the Sun; 
| by bringing the Center of the Star to the Brazen, Me- * 
rid 

ſo 
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958, The Le ef the CeleftialGlob# = 
® Bring the Star to the Meridian; the Degrees inter- 


cepted between that point on the ſame and the South 
part of the Horizon is the Star's Meridian Alti- 
" ; f N . 3 = i 25 2 .. Ne 


cude. 


RO B. VII, VIII, and IN. 


The Latitude (51 Degrees and half North) and Time 


of the Year, (or Sun's Place, viz. January 1. the Sun 
being in 22 Degrees of VS) given; to find the Time of 
the Day or Night (Alaebaran or) any Star riſes, comes 
to the Mertdian, and ſets. „„ 292,” 


PRACTICE « 


FElevate the Globe to the Latitude (51 Degrees and 
half North) Bring V$ 22 Degrees) the Sun's place to the 
Braſs-Meridian, and the Hour-Index'to XIT; then brin 
the ſaid Star (Aldebaran) to the Eaſt and Weſt fide o 
the Horizon ; alſo tbe Braſs-Meridian, and the Index 
will accordingly point to the*ſaid Star's Riſing, (1h. 15m: 


F. M,.) Eng 4h. 9m. A. M.) and his Culminating or 
e 


coming to the Meridian (8h. 42m.) 
PROB, X. 


To find (Aldebaran's or) any Star's Aſcenſional Dif- 
ference. h f W c | . 


P RAc ric. 


The Globe Elevated to the Latitude (51 Degrees 


and half North) bring the Star (Aldebaran) to the 
Braſs-Meridian, and the Hour-Index to XII. Then the 
Star-being brought to the Eaſt or Weſt ſide the 
Horizon, the Hours and Minutes that are contained 
between the Hour-Index and 6 a-Clock is the Stars 
Aſcenſional Difference, in this Caſe, Ih. m. 


PR OB. XI. 


Io find (Aldelaran 5) or any Star's Semidiurnal Arch, 


or (more properly) half its Time or Continnance above 
the Horizon. % TX nl 7 - 


\ 
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Fl 
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© in Problems of the Fixed Star's. $59 


The Globe ſet to the Latitude (51 Degrees and half 
North) as before, bring the Star (Aldebaran) ta the 
Meridian, and the Hour-Index tor2, Then turn the 
Globe rill the ſaid Star rouches the Horizon, and the 
Index ſhall point at (Jh. 27m.) the Time the Star (Al. 
debaran) is above the Horizon, before he comes on the 
Meridian, and continues the ſame time he paſſes the 
Meridian till he ſets in the Weſt. Therefore 7h. 27m. 
is the Semidiurnal Arch; which doubled is'(14h. 54m.) 
the Time of the Star's continuance above the Ho- 
ri zon. | | 55 
| P R O B. XII. 

The Latitude (51 Degrees and half North) and Day 
of the Month November 16th,) or'Sun's Place 5 Degrees 


24 Minutes of mM) given; to find what Stars ſhall 
be upon the Meridian, at 12 a-Clock that Night, 


"PRACTICE. 


The Globe reQified, by bringing the Sun's place 
(5 Degrees 24 Minutes of M) to the Meridian, and the 
Hour-Index to the upper 12: Turn theBody of the Globe 
till the Hour- Index points to the lower 12; there 
ſtaying the Globe, obſerve what Stars are then exactly 
under the Semi - circle of the Braſs-Meridian; for 
thoſe are Stars that will be on the Meridian at 
8 at that Time, of which Aldebaran is che 
let. | 


PROB, XIII. 


To find what Stars will come to the Meridian at any 

| Hour of the Night, 1 is 

. Example. Fanuary 5th the Sun in 25 Degrees 33 Mi- 
= 7 of VS, what Stars will Culminate at 8h. 26m. that 
Night. | | 7 


9 5 PRACTICE. 
Bring 25 Degrees 33 Minutes of g (the oppoſite Point 
to VS) to the Meridian, and the Hour-Index to XII. 


Then turn the Globe about Weſtward, till the index 
PART 11. 2 3 | pola 
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point at 8h. 26m ; and there ſtayi Ig the Globe, che | 
der the Braſs- Meridian, are then upon 
the Meridian, of which Aldebaran or the Bull's Eye is 


Stars which lie un 
To RO B. XIV, 


The Sun's Place (a0, Degrees of u) and ihe Altitude 


of a known Star (ſuppoſe Aldebaran, 30 Degrees high to 


the Eaſtward, or wanting the Meridian,) given, to find 


the Hour of the Night. 
* PRACTICE.) 


Redtiſie the Globe, and bring (20 Degrees of n) ts 
the Mdridian, and the Hour-Index to 12, and the Star 
(Alaebaran to the given Altitnde (30 Degrees) (either 
wanting, or paſt the Meridian;) there ſtaying the 
Globe; obſerve at what Hour the Index points, (as 
here vj gh zm.) for that is the Hour of the Night re» 
* QUICEUs | | 


PROB XV. 


| The Latitude (51 Degrees and half North, the Altitude 
of Aldebaran (42 Degrees ſhort of the Meridian, or an 
other Star given, te find the ſaid Star's Az 
muth. „„ „„ 
PRACTICE, 


Bring the Star to the given Altitude (42 Degrees) on 


the Quadrant of Altitude, (it being ſcrew'd to the 
Zenith) either paſt,” or wanting the Meridian, the De- 


grees of the Horizon cut by the Quadrant Thew the 
rar's Azimuth, from the North or South, in this 
Caſe S. 57 Degrees E. or near S. E. ö. E. in Points of 
the Compaſs. VVV | 
Oo EE 
The Latitude (51 Degrees and half North) And Alde- 


baran's or any other Star's Azimuth (S. 57 Degrees E.) 


given, to find its Altitude! 
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Bring the Quadrant of Altitude to cut (8 57 Degrees 
F.) on che Horizon the Azimuth; then move the Globe 
till the Star cuts the graduated Ege of the Quad rand 
of Altitude, and it will ſhew on the ſame (42 Degrees) 


the Stats 's Altitude required. | 

el Bugs  -PROB. XVI. De 

: T. o find the Dinant between any two Stars. 8 | 
ef #RACX TER | 


Set the Graduated Edge of the Quadrant of Alti- 
tude (ir being looſe) to the Centers of both the Stars, 
and the Degrees intercepted, on the Quadrant be- 
tween the two Stars are their Diſtance, | ge 


Note, If the Quadrant of Altitude be too ſhort, 
take their Diſtance with a pair of Calope-Compaſſes, 
2 meaſure their Diſtance upon the Equinodtial of the 
Globe. 85 „ 3 

Thus you will find that Orion's Right Shoulder and 
the Right Shoulder of Auriga are diſtant aſunder 37? 
38', and Marcha in the Wing of Pegaſus, and Lyra the 
Harp are diſtant 63 Degrees. OS ES 


1 PROB. XVII. 
To find the Longitude and Latitude of a Star. 
STS EXAMPLE 


What is the Longitude and Laticude of the bright 
Star Capella? | 55 e 


„„ RT. 


| Skrew the Quadrant of Altitude over that Pole of 
the Ecliprick, which is neareſt to the Star, whoſe Lon- 


gitude you would find; thar is, it muſt be fixed over 
The 1 Circle, or 23? and half diſtant from the Pole 


of the Globe. 1 
haz . , oO 
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236 The De ef the Celeftial 


the Center of the Star (Capels,) obſerve what Degrees 
of the Ecliptick (reckoning them from the Beginni 
of Y) and thoſe Degrees, & 

Longitude from 7. 


2. The Quadrant being fitted, as befors, and laid 


over the Center of the Star (Capella) the ſaid Star 


ſhall cut the Qhadrant of Altitude in 22 deg. 50 min. 
the Star's Latitude from the Kcliptick North; be- 
cauſe in this Caſe the Star is to the Northward ef 


the Ecliptick. 


deeds ico iututedtuirltututyts 


r. 


Of the Poetical Riſing and Setting of the Fred 


Stars, viz. 
c Coſmical | 
The 7 Achronical & Riſing and Setting of the Stars. 
Heliacal 8 | | 


| PROB. XIX. 
I, © Sa find the Coſmical Riſing and Setting“ 
5 „ 
| In Latitude 51 deg. and half North, what Stars do 
riſe and ſet Coſmically on May 27, the Sun being in 17* 
br ? Pr ons 828 
nnr 


Rectiſie the Globe to the Latitude, and bring the 
Sun's place IT 17 deg. to the Eaſt part of the  Hori- 
ron. Then obſerve what Stars are in the Verge of 
the Eaſtern Semi-circle of the Horizon; for there 


- thoſe Stars, (i. e. Aldelaran, and divers other ſmaller 


Stars) do riſe Coſmically chat Day. Alſo thoſe Stars 


which touch the Weſtern Semi - circle of the Horizon 
do fer Coſmically at that time: Fo RET 


Which 


Then laying the Quadrant of Altitude exactly over 


i, e, 772 16“) are the Star 8 


* ** A 
. 


2 


2 
9 


u Probloms of the Had Siri. 363 
Which you'll find to be Serpentariurs right Leg; and 
divers other ſmall Stars are ſetting Coſmically. N 


P R O B. XX. | 
W To find the Achronical Riſing and Setting of the 
Sears. © . e ends e 


In the Latitude of 51 Degrees and half North, Ober 
18, the Sun is in 5? of m. What Stars do then rife 


and ſet Achronical 


ly ? ' * 
The Globe refified, bring the Sun's place, 5 degr. 
m to the Weſt part of the Herizon: ; then all 
thoſe Stars which touch the Eaſtern Side of the Heri- 


zen are riſing Achronically, (i. e. the Whale's Tail, 
and other ſmall Stars; alſo thoſe that are in the 


Verge of the Weſtern parts of the Horizon (as the 


are then ſetting Achronically. 


Lion's Tail, South Ballance, and other ſmall Stars) 


FX 0s, x” 
3. To find the Heliacal Riſing and Setting of the 


Stars. 


1. The Globe being reftified to the Latitude, and 


the Quadrant of Altitude fixed to the Zenith; then 


bring the Star given (ſuppoſe Aldebaran, which is a 


Star of the firſt Magnitude, and may be ſeen, by the 
Rule of the Ancients, when the Sun is but 12 Degrees 


| below the Horizon) to the Eaſt Side of the Horizon, 


and the Quadrant of Altitude to the Weſt Side there- 
of, and obſerve what. Degree of the Ecliptick doth 
cut the Quagrant of Altitude in 12 Degrees, which 
you ſhall find to be 15 Degrees of Capricorn, the Op- 
poſite Point, Sign and Degree to which is 25 Degrees 
of Cancer; to which when the Sun cometh (which will 
be about the 26th of June) then wil Alde baran riſe He- 


liacall ) 


2. Bring the Star to the Weſt Side of the Hori- 
zon, and turn the Quadrant of Altitude to the Eaſt 
Side, and ſee what Degree of the Ecliptick is Eleva- 
ted upon the Quadrant (which is 13 Degrees 11 Mi- 


nutes af Scorpio.) The oppoſite Degree to this is 


* * af; 9 x "" 2 
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64 e Uſe of the C %ç,jf q; 

f 13 Degrees 82 Minutes of Taurus; to which wheti the | 

Sun comes, which is about pril 22, rhe ſaid Star (Al. 
deharan) ſhall then ſer Heliacally, 


SS PROS, Kl. 


The Latitude, Month, Day, and Hour of the Night 
given, to find what Stars are then riſing or ſetting, 
what are on the Meridian, and how they are above 
the Horizon, and on what Azimuth, or Point of 
the Compaſs they are; by means of which the Real 
Stars in the Heaven may be known and diftitguiſhed 

rightly by their proper Names, cc. 


Fase rien 


' ReQtifie the Globe to the Latitude, and ſcrew the 
Quadrant of Altitude to the Zemith, 
Then by help of a Compaſs, ſer the Globe due 
North and South; and the Sun's Place being brougbt 
to the Meridian, turn about the Globe, till che Hour- 
Index points at the given time of the Night. 
Then ſhall the Globe in this Poſition repreſent ths 
Face-or Appearance of the Heavens at that very 
time. | 3 ET : | 
By which you may eaſily fee what Stars are in the 
Eaſtern Horizon, riſing, and what. in the Weſt, ſetting; 
what are on the Meridian, which are to the North, 

and which are to the South, G. . 

And if you lay the Quadrant of Altitude over any 
particular Star, twill ſhew its Altitude and Azimuth, 
or on what Point of the Compaſs it is; by which Method 
of proceeding any Star may be eaſily known; eſpecial- 
ly, if you have a'Quadranr, or fic Inſtrument, to take 
5 6/ Altitdue of any fixed Star expreſs'd on the Globe, te 
ſee whether it agrees with that Star which is irs Re- 
preſentative on the Globe, or not. 
Leh, If every Star on the Globe had a Hole thro its 

Center, and your Eye were placed in the Center of the _” 
Globe, and looking thro the Hole of any Star on the i 
Globe, you would behold the ſame Star in the Heavens Et 
which that Star on the Globe repreſents : For from the 
Center of the Globe there doth proceed a continued Ray 
or right Line thro? the Star on che Globe, to the ſame 
Star in the Heavens. i 3 et 


1 ROB. 


% 


0 
. 


| ſhall the Poles and Circles of the Globe correſpond with 
_ thoſe in the Heavens. 


any Latitude to find the Time of the Day. But, 


Globe. 


bai fs Pat 3G. 


* ROB. XXIII. 


170 find the Hour of the Day by the Sun's fiining on 
the Globe. 7 


*- 


Practics 


| Reftibe the Globe to 5 Lat. and ſet it due North | 
155 South, (by the laſt Prob.) 0 


2. And by help of a Level. or Plummer, fer the 
Wooden Horizon parallel to the Natural Horizon; then 


3. When the Sun ſhines, bl the eee of the 
Axis or 8 upon the Hour. Cirele, and it gives the 
Hour of the Day. 


Thus may the Globe ſerve as an Univerſal Sun-Dial in 


e, This Rule is only for the Summer half Year, 
vis. 2 March to September (in North Latitude) 
For if you would find the Hour for the Winter half 

ear, depreſs the Pole of the Globe, as much below the 
South part of the Horizon, as before it was Elevared 
above the North ; ſo ſhall the ſhade of the Pole, or 
Axis give the Hour of the Day as before. 
But in Setting the Braſs-Meridian North and South 
the Compaſs, you muſt allow the Varigrion, of the 
Need e in ae 8 | | | 


P K O B. XXIV. 
Diverſe Ways * the Latitude of a Place by the 


1. To find the Latitude by the lobe eben the Sun 


ſhines. a rk | 
rann, . 


den ſome Plan where n ſhines the Globe 
leyel, me ene the faſt 98 


* 


Then 


4 4 , ety Þ 4 * 
F 8 3 8 % 
*. * CE — 7 
* 
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366 The Uſs iff the Celeftial dl 
Then turning the North Pole towards the Sun, (at 
Noon) until you find the Pole to caſt no ſhade, that is, 
*rill che Sun's Rays fall into the very Axis of the Globe; 
then ſhall the Degrees on the Bra $-Meridian, counted 
from the Horizon, give the Sun's Meridian Altitude: 
To which adding or ſubtracting the Sun's Declina- 
_ for that Day, gives the Latitude of the 

ED, © EI te 5 1 


— 


5 


P ROB. xxv. 


2. To find the Latitude by the Sun's or stars Decli- 
nation and Amplitude. = i 


K u⏑ How wed 


Let the Sun or Star's Amplitude be 33 Degrees 40 
Minutes North, and Declination 20 Degrees 5 Mitiutes 
North ; what's the Latitude ? e e 


PRACTICE. 


Elevate the Pole of the Globe to the Comp. of the 
Amplitude (56 Degrees 41 Minutes) and count tlie Am- 
litude (23 Degrees 20 Minutes) and ſcrew the Quadrant 

of Altitude thereto; which is in the Zenith, (on the 
Braſs-Meridian) and bring the Quadrant to the Eaſt or 
Weſt Points of the Horizon, the EquinoQial Colure or 
firſt Point of Y being alſo brought to the Meridian; 
number on the Quadrant of Altitude (20 Degrees 5 
Minutes) the Sun's Declination this (20 Degrees o5 Mi- 
nutes) bring to the Equinoctial; and *rwill cut there 

| ee and half for the Height of the Pole or Lati- 

me. | | IT 1 5 


R O B. xxvl. 
3. The Sun's Amplitude (33 Degrees 20 Minutes) and 


Aſcenſional Difference (27 Degrees 7 Minutes) given, 
to find the Latitude. | 


PRACTICH 


|  Elevate the Pole of the Globe to the Aſcenſional Dif- 
ference, (27 Degrees 7 Minutes) and ſcrew the Qua- 
'  drantof Altitude to the ſame (27 Degrees 7 Minutes) 
which is in the Zennth« | hes 


min Problems of the Exed Stars. 36y 
Then bring the firſt Point of V to the Meridian, and 


number on the Quadrant of Altitude upwards (56 De- 
procs 49 Minutes) the Comp. of the Amplitude, and 


ring that Degrees to the Equinoctial; then the Degrees | 


of the Horizon (51 Degrees and half) cut by the Qua- 
grant of Altitude counted from the Eaſt, or Weſt is 
the Latitude required, 3j ũ ù k9 U 


PROB. A 


4. The Sun or Star's Declination (20 Degrees 5 Mi- 
nutes] and the Time when he is upon tbe Eaſt or Weſt 


Foinrs of the Compaſs (Ih. 7m.) being given; to find 


the Latitude. 


"PRACTICHe 


Eleyate the Globe to the Sun's Declination (20 Degrees 
5 Minutes) and ſcrew the Quadrant of Altitude to the 
Zenith- point (i. e. 69 Degrees 55 Minures ;) then num- 
ber the Hour paſt 6 (viz- 1h. Im. or 16 Degrees 30 Mi- 


nutes) upon the Horizon South- Eaſtward, or Weſtward ;_ 


and to this Point bring the Quadrant of Altitude, and 
| obſerve what Degrees of the ſaid Quadrant are cut by 
the Eguinoctial (as here 38 Degrees and half) counted 
from the Zenith; for that is the Complement of the 
Latitude, whoſe Complement to go Degrees is the Lati- 
tude (51 Degrees and half North) required. 


RR O B. XXVIII. 


Go The Sun's Declination (20 Degrees Minutes) 
and his Altitude Eaſt or Weſt (25 Degrees 55 Minutes! 


given ; to find the Latitude. 
Lf EXAMPLES. 


Elevate ehe Globe to the Complement of the Sun's 
Altitude (64 Degrees, 5 Minutes) and ſcrew: the Qua- 
drant of Altitude to the Zenith, (64 Degrees 5 Mi- 
nutes. 5 | 1 

Then bring the Equinoctial point Y to the Meridian, 
and count on the Quadrant of Altitude the Sun's Decli- 
nation (20 Degrees 5 Minutes) upwards, and move it 
about the Equinoctial till thoſe 20 Degrees 35 Minntes 
oh the Quadrant touch the Equinoctial, which will 6 in 

JJ EL 2 


- 


zes She Uſe of the GH , % 
(586 Degrees and half) the Complement of the Latitud. 


required, 


RO B. XXIXS. 151 

6. The Sun's Declination (20 N Degrees 4 | Minutes) 

and his Azimuth at the hour of 6 (12 Degrees 45 $2, ; 
nutes) given, to find the Latitude. . 


PRACTICE. 


Elevate the Globe to the Suns Azimpth at 6 (12 Do- 
grees 45 Minutes) and ſcrew the Quadrant of Altitude 
to the Zenith. e 
Then bring the Firſt Point of V to the Meridian, 
and number on the Quadrant of Altitude upwards 
(69 Degrees 55 Minutes) the Complement of the Sun's 
Declination ; which bring to the Equinoctial; ſo ſhall 
the Quadrant of Altitude cut the Horizon in (38 De- 
amd worn half) the Complement of the Latitude re. 
quired. e | V 


ro. XXX. 


5. A Stars Meridian Altitude (ſuppoſe Alusleren d, 
to be 51 Degrees) given; to find the Latitude, 


20 Þ KK iT 23-©-6. 


Bering Aldebaran, to the mne from the ſaid 
Point of the Star's Center, count his Meridian Altitude 
(51 Degrees) downwards; and obſerve that Point on 
the Meridian; theu bring that Point to the South part 
of the Horizon, and you ſhall find the North Pole of 
the Globe Elevated to (54 Degrees 4& Minutes North) 


the Latitude required, _ 


PROD „. n 
8. Admit you obſerve two Stars (ſuppoſe Zyrs the 
Harp Riſing Eaſt, and Regalu on the Meridian] and 
you will find the Latitude. 17 88 The 


Pam 


i Problems of the Fixed Stars, 30 
Practics , = 
| Biiog the Sear (Regulus) to the Meridian ; and. there 
ſtaying the Globe, move the Brazen Meridian up and 
down in the Horizon, till you bring the other Star 
(97s) to cut the Eaſt part of the Torizon, and then 


mall che Globe be Elevated to (37 rees 50 Minutes) 
the Latitude required, EO TD? + wor 


#5 {7 n,, 

9. To find the Latitude, by Obſerving the Altieude 
of two known Stars in ene Azimuth or Point of the 
„ e 


EXAMPLE. 


Admit you obſerve Scheder's Altirude to be 66 Degrees 
and Capella, 20 Degrees when they both bear upon the 
North-Eaſt Point of the Compaſs, and you require the 
Latitude of the Place. % Pri ke | 


FRAEniED | 
The Difference af the Star's Altitude (46 Degrees) is 


. 


ual to their-Diltance. | | 

| Lay the Quadrant of Altitude over both the Stars, at 
their proper Degrees of Altitude you -obſerv'd 

tem. 4 8 . 

Then turning the Glabs in the Horizon, until the Qua: 

drant does juſt touch the Horizon in the given Azimuth 

of the Stars (North-Eaſt ;) ſo ſhall the Globe bg 

Elevated te (40 Degrees) che Latitude required. 


P RO B. XXIII. 
10. The peclination, Altitude agd Azimpth of the 


Sun, or a known fixed Star. 


EXAMPLE. 


The Right Knee of Hercales's Declipation is 47 De- 
7 9 Minures, his Azimuth Obſerved 12: Degrees 
rom the North, his Altitude 6 Degrees. What is the 
"_oor non ens 
PRA 


% , The Le N CrleftialGlle 
; Faictics:- g 
The Globe Elevated to the Star's Altitude (60 De- 
grees) and the Quadrant of Altitude ſerew'd to the 
„ d ß 
Then count (122 Degrees) the Azimuth from the 
North part of the Meridian, and to thoſe Degrees bring 
the Quadrant of Altitude; and there keeping it, turn 
the Globe about, till the Star's Declination (47-Degrees 


9 Minutes) counted upon the EquinoQial Colure from 


the Equinoctial) do cut the Quadrant of Altitude, in 
(71 Degrees 13 Minutes) the Latitude required. 


PROB. XXXIV. 


11. The Day of the Month, and Hour of the Night, 
that you Obſerve a Star riſing or ſetting given, to find 
the Latitude of the Place. | : 
27 F 


Rettifie the Globe and Hour-Index to the Time of the 
Night; there fix the Globe, and turn the Braſs- Meridian 


thro' the Notches of the Horizon, till the Star obſervd 


comes to the Eaſt ſide of the Horizon, if Riſing, or to 
the Weſt, if the Star be Setting, ſo ſnall the Degrees of 
the Pole of the Globe's Elevation, cut by the Horizon, 


underche Elevated Pole, be the Pole's Height or La- 


titude required. f | 
Thus have I exhibited diverſe Ways of finding the 


Latitude by the Globe, which may be of good uſe, 
_ eſpecially to the Mariner. a LN 
I ſhall therefore conclude this Section, with two 


General Problems, of the Sun, and a fixed Star, 
and leave the Operation the  Induſtrious Lear- 


ner. 


PROB. XXXV. 


of the SUN. 


1. January 18th. Latitude 51 Degrees and half North | 


What's is 1 The Sun's Place? 


© 2, Tho | 
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The Sun's Right Aan on? To Fi 
The Sun's Oblique Aſe | R 

The Sun's Obligu — ? 


The Sun Amplitude? 


The Suns re Arden, 1\. „ MA. 5 


refſion at Wen e 
"The Sun's iſing is, e 
Day and Ni fie? „ 

y 5 22 


he Length of 
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ſe «he Lat. L 1 + North g ven, dere. 8 


What ia the Bear's Right Aﬀernſon * ee 


The Star's ination?ꝰoꝛ? 
The Stars Oblique Aſcenſion 7 


urn e 0 ns ; als Tis: 
The Star $ Amplitude ? ART „ 


The Star's Meridian Altitude? 
The Stars Rifing? g 

The Star's Settings? 

The Star's Duration os his Horizon ? 


0 The Suppoſe Star's Altitude 309 wanti _ ue. * 

dian T7 
11. The Hour of the Ni 
12. 

what is this Star's Altitude? 


What 15 his e from *the South 
gh oh. and mark given ; 1 
His , from che South 3 Fi 


The Hour of the 
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Fired Sars ) drawn upon 9 Celeſtial ä 


HE Cauſes ; the 7 WP a tries | 
thoſe kinds o Images, are kane theſe four, 


Fo The Likenes thoſe Scars have in Diſpoſition with 
thoſe Images: bes | s 
2. The Efficacy Which abe Tai "Aſtonomers ſuperſti 
tiouſly aſcribed to ſome Conſtellation. * 
3. Immortality, to which ſome great Heroes were con- 
| ſecrated b nom. and ee have cheir Names as ĩt 
were inſc ribed in Heaven · 
4. For Inſtruction-ſake: "Things: cannor be. taught 
_ withour Name: To give a Name to every Star, had 
been troubleſome to the Maſter to deviſe; and for the 
Scholar to remember. Therefore they have reduced 
many Stars into one Conſtellation, that thereby they may 
tell the better Where TIN e 7 n EN. 1 
how to expreſs them. 5 


* 6 


The Number of theſe Conficllanivns! were hin the Aw 

_ cients accounted in Number Forty eight, twelve where- 
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13.  Serpentarias, © 4 — 24 
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16. Aale, (the Eagle, 35 
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The Ma | 
Table on {by in ſever 


grees of Magnitude, or Bigneſs; the bigneſt and brigh- 


£eſt are termed Stars of the Firſt Magnitude ; thoſe. next 


inferiour in 


rs'of the Second Magnirude, 


Cc. unto Stars of SF x vo . „ 
the Re that induced the Anci- 
tars intd theſe overs ae and Fi- 


gures, they are generally gllowed ro by baſs, e. < 


„5 hy £62 e V 2 : 
. 1. To expreſs ſome Property of the Stars ; as that of 
the Dr , N and 
bained 


Serpent ſignifies” Poiſon ; Andrmede c lignifiech 


Impriſonment, the Head of Meduſs cut off betokens the 


Loſs of that Member; the Ram, to be tiog und dry ; O. 
, with bis terrible and threatening Geſture, importeth 
Tam poſts and terrible Weather, Os. 


A x 


2. Some of the Stars do in ſome fort (chough net pro» 


ciſely) repreſent” ſuch Figures. as are aſſigned co them. 
For inſtance ; the North and South Crowns the Scorpion 


*. 7 


do partly repreſent the Figures they beat the Names 
. 4 $2 5 1 - 1 Aer % IE "PS 2 8 N : SOM ; BD bo 93 5 PET 23 ; 


wo —_ 


) for the Continuance. of the Memory of ſom 


deſerved of Mankind; as, Perfus, Hercules, &c. 


notable Men, who in regard of their worthy Deeds, hap 


roy 
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he South Triangle; | tg auch + 
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376 © Of tle bela. DK 
$ "Tis. uncertain who! was the Firſt ig tr of aſe | 
Conſtellations : : We had them from Porlemy, "and he re- 
ceived them from cho Flutonicks ; therefore Why are of 
groat Antiquiry. | 
 — Thyſter; the Brother of Arrsar, "is reported to bye i in- 
| yented the Conſtellation called the Ram. - bo, 
 In\Feb.38ch mention is made of che Plelader . 6. che 
Seven Stars, ſo. called) Orten, frfurus and Nazzarerh, whict 
moſt do i interpret the Twelve Signs. | 
Jeb is ſuppos'd to haye lived about the time orf Are 8 
has as'Siderecrutes maketh mention in his Book a de em- | 
Surandis. Locorum diflantiis, 8 | 
' The Poets have invented ſtrange conceited Stories of 
theſe. Conſtellations (as you may read at the Cloſe of * 
- Mordeg's Treatiſe of the Globes) that by ſuch Fictions 
_ 1 50 be 9 more in * ee . 


cr the Via 2 or Milly 10. 


1 4 Laffes, or Circulus Lafevs, fo called by hs Ta, 
| ner, and by the Greeks Galaxie, and by the Engliſh, 
the Milky Fra, 0 
This is a broad white Circle, which is ; Viſible 3 in the 
Heavens in the North Hemiſphere. It begins at Cancer, 
on each fide the Head thereof, and paſſeth by Aurigs, 


Perſeus and Caſlipeia, the Swan, and —— Head of Copricors, | 


the Tail of Szorpie, and the Feet of Centaur, Age, the 
Ship, and ſo to the Head of cancer. 

As touching the Place, Matter, and efficizac Cauſe | 

£ ereof, T are ſundry Opinions among the Ancient 

iloſopher s. 

= Phill * wave thoſe, our Moderns, by. Telleſcops-Qb- 

| ſervations, do find this white Circle in the Heavens 
| (which is deſcribed between two Tracks of ſmall Pricks 
on the Globe) is cauſed by a great number of ſmall Stars 

conſtipated in that part of the, Heavens, ſo very ſmall, 

and cloſe rogether That the bare e can e no- 
thing By a confuſed * 
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Aiſo about the South Pole are ſeen two white Spots, 

ſeeming to be two white Clouds (called by the Mariners 
Nubecula Magellan e, or the Magellan Clouds) is a Number 
of pale very ſmall Stars, as in the Milky Way.” 


Stella nebuloſa is nothing but a Cluſter of ſmall Stars, 
as thoſe of the Manger, called Preſcpe in the Crab, con- 
ſiſting of more than Forty Stars: And the Nebsleſa of 
Orion's. Head, of Twenty one fmall Stars, &. 


The Fixed Stars do not at all alter their Latitude; be- 
cauſe the Motion of the Equinectial is made upon the 
Poles of the Ecliptick, from Weſt to Baſt, © .. 
But the Stars do not keep the ſame Longitude, they 
being fixed in their own Sphere, like Knots in Wood; 
therefore move not, but are by the Præceſſion of the E- 
quinox left behind the Equinoctial Colure, and to are 
cauſed ro alter their Longitude; as, by comparing the 
Obſervations of Ancient and Modern Aſtronomers tage- 
ther, twill appear: For about 346. Years before Chriſt, 
the Firſt Star in the Ram's Head was by the A£&gypiian 
and Gaecian Aſtranomers obſerved to be in the Equino&i- . 
al Colute: And 114 Years age, when: the Noble Heli 
obſerved, it was found to be in 27? 37' of Aries. So that 
in about 2000 Years it is mov'd forward 28 Degrees, and 
will, according te 7Tycho's Opinion, finiſh its Revolution 
in 25412 Years. According ro which Motion was the 
following Table calculated: By which you may find the 
Degrees and Minutes of the Equinoctial Motion, an- 
ſwerable to any Number of Years within the ſaid Re- 


VO Ent nn „„ 
Rut our Modern Aſtronomers do allow the Increment 


of the Stars Longitnde 56” per Anxime | 
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Abe uſe of which Table is for finding he E os 


al Poſition of Star for any Year eithi pak, : 7 
or to 9 8 05 For if you would | 
f 8 Equinox for an Number of 288. ba th the Gon 
Number of Years in the firſt 8 and againſt it 


jt have the Degrees and Minutes of 
OtiONs © 


- But our Modern Aſtronomers do 01 hs Stars i | 
creaſing in Longitude about 30 Seconds per Anu, 
and.m make a Revolution in about 7800, Years, cauſed 
E. 2 'Praceflion of the Equinox, as aforeſaid ; : from * 
h they uſed ro account their Longitude, and: not 
oy any or Ever cage of their own. 3 
overs! are of opinion, that many, if not moſt 
ſmaller Stars do move ſome change their = 
2 and Magnitude: ney + ms ons have bo 8 1 


kae to have their Revols F ap 
in exat ſpaces of £3: ao Tg | 
or inſtance ; one in the Swan's: Breaft RG 7,15 ol 
le. of about Twenty Years ; another in ke 
Neck of the Whale, whi rl appears of the Wt” | 
third Magnirude, 'the Period. of whoſe evolution LR | 
| 
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from its greateſt Appearance to the leaf} lesf}, is finiſhed in 
about Three hundred thirty three Eee but from the 
exact time of its 4 firſt, o — 5 ſixth Magni- : 
tude, to the Day it comes again to the ſame "EY 
rude, is about an Hundred and twenty Days ; and the 
time of its Duration at its reateit N de, is about 
Fifteen Days. 75 
Another Star in 3 Girdle, as alſo one amo} 
the Unformed, a little beneath the Swan's Head , wha! 
Longitude is 1? f 26", and Latitude 4) on 
Norch, do finiſh their Reyolutien, Viſible" 48 loviſs ; 
ble, increaſing and decreaſing, as that in the Whale's 
Neck; only that makes its Revolution in Flexen 
Months; but this in Ten. K 
In this tis obſervable, that it RY to its | 
þ lendor (viz. to that of the Third Maggi and 
am from 33 is looked to it bo « TI A 
ys time ; which is ed u to 4 ve ange 
Phenomenon. hs Fn * ot 
And fince the Year 1668, there are mes two Stars 5 
. e Slip, near baton ko hs 
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4325 Tele are more FO. «n_ Hundred" Stars chat 
48 und to be thus meyable, by accurate Obſervations 
which haye been made of them ſince. the Year 1664, 
This makes ſome of Opinioa, thatStars newly a pearing 


are the weaker Intention of Nature; and that when they 


diſappear, theꝝ ſuffer a Diſſolution, | But Time bereafter 
3 - muſt make this manifeſt. Et videbitis Celum erte 5 


1 Wall conclude this Se&ion about theFixed Stars, with 
the Conſtellations, as expreſſed in Verſe. by ( ptain 8. 
| n in his N Firſt or Oldeſt Edition, Vize . 


25 26.7 13. "He Pretcheth out the North. ver the pry 

Place, and 1 geth the Earth upon net bing, Ey his Spirie. he. 
hath gerniſhed ; the Heavens, & c. 

So Pſal. 19. 1. The Heavens declare the 97 of es the = 

| Firmament dre his handy Werk. | | 


"The Army of the Starry Sky 
Declares the'Glor ; £48 God moſt nur; 
Seen and perceiv'd of every Nation 
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IKST, 8 the 8 pole 8 
The Dragon and two Bears do rowl, 

Whoſe hinder Parts and Tail contain 
The Greater and the Leſſer Wain, 
The Hare, the Bear-ward, and the Crown, 

And thence comes Here 115 kneeling down, 
Then next below, a Place doth ta e 

Great Serpentarius, with the Snake. | 

Under the Harp of Orpheus 5 

The Eagle and Autient 

The Silver Swan her Wings doth foread | 
Above the Dart and Dolphin's Head. 

Then Pegaſus comes on a · main; 5 

Andromeda follows in her Chain. | 

The Triangle below her ſtands, 

And at her Feet in Perſeus pong 


Thee an Hes bee Are Ys” . OS it fo 
| 21 I or Patents, we with e — Sp” « 3 5 Va 75 EY 
_ Coſpopeis, not far below . 
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He Fw * . Kids command- „ 
n "Rs 70 FIXODGTET, © inge TIE 8 
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The Ram (V) the Bull (V) and = * FR, 1 
The Crab (S) che Lion (N a } g. win | 
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Fifteen tens IS appear 5 Kei 8 
In the Southern Hemi “ N 


The monſtrous Whale above the rat. : $a 5 


Eridanus too wets 32 Breaſt | ES 
Over the Hare Orion bright. © FS 11 5 E 
Day in a cold Winter's Night. e 
en comes the Great Dog, at whoſe Tail. 5 
The Famous Argo ſi —. Eon inn. 
Above, the Little Dog doth flame, £ 
For whom the Latines.had no Name. „F 
Long Hydrs on her Tail allow r, = wy „ 
Carries the Pitcher and the Crow. ISS ro awd 9 5 
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The Centaur holds the Wolf by th Heel, . 


The Alter and old Ixion's Wheal . 

Are never ſeen of . ²˙ hay} 

The Southern Fim rings up the Rear. ee WaWeFT\ 

The Planets Saturn, Japiter Mare, Penne, 1 . 

as. Fer oy known from, the ory Stars by * 
winklin ly, their great | 

turn, for that he 1 of - A dali ee 

becauſe of Splendidneſs and Azure Colour, being a 72 
large and bright? N ; Mart, by his red and fier 

pearance ; Venus," by reaſon. of / her bright 2 A 
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HERE 3 n og ths the Colonic: 
| 8 Carpe, where if ſeveral of the'ableſt -Aﬀﬀrono- 
=> mere (the World now affords) 9 OE obſerve « 
1 de Cache Bodies and . peer fam me Itiſtant 6 
dne: yet the Planetary Phaſes, an — yarions Lea 
would 0 really differvar to each of tim. N ry | 


ſor. Neither 4 the Canter, nor ol EE as "7 
| cons nd che eb Ile 1 


4. There js « Tlace in Gg Britain, where an 
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. if Clouds e 1 n 
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2 5 will be Eaſt all the Hours in the fred, and 9 85 
\e Al the Hours in the Afternoon: _ | 


1 Many 1 more might be ropos'd and infor, 4 | 
| Room permit. But my Treatiſe drawing to a Concluſi- 
on, I ſhall oh po the Reader . one e for his 
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c r none, can prove ſucit Paradores true ; 7 
As in the ſubſequent Diſcourſe you'll find, 
No Mortal is more conſtant to his Friend 
Than I: And yet on Cother hand, tis . | 
There's none more wavering, or more apt to range. - 
All known Parts of the World I travel Ger, 
Tho a Recluſe, who necer ſtir our: of Door: 
Tho'l or Land toey'ry Coaſt I come, 

may a Mes 1 1 at home. 1 
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[+ 9. . Legit Latitudes, Rig t Afcenſiens, ore. 
may attain it with a Pair of Heike res; . wherein are 
all the Conſtellations, , and each Star acc; 0 its 


Longitude, Latitude, &c. placed in them, generally made 
near 20 Tas Diameter, to fold as a Boek,or. e 2 
in three or four Leaves, and ERR on the Plain 'Þ 
the Ecliptick ;_ ſo that in one Hemiſphere (which is as 
one Chart, or Opening in à Book) = have all the Con- 
ſtellations on the North ſide of the 
other, all the Southern. | 
There are drawn in theſe Hemiſpheres, the E uinoctial; | 
T ropicks, Polar Circles, and Poles of the World, Sr. 
The Pole of the Ecliptick i is the Center, of each Hemiſ- 


cliptick; and i in an- | 


phere ; and the Margent going round them is the Eclip- 


rick, being divided into the 12 Signs, and each Sign into 
30 Degrees, each Degree being ſubdivided into Halves 
and Quarters ; and Lines are drawn from the Center or 5 
Pole of the Ecli tick) to the n of each $i 
and on one of thoſe Lines are placed rhe Degrees of 
titude, and number d from the 3 wit wee S; 
to 90, at the Pole or Center of it, 


Exemple of it 2 1 Hud the Eau 1 Hines 11 ” 


4 Star. 


1. e out the Silk string (faltned i in FENG Coins 5 
for that purpoſe) over the Center of the given Star; a; 
it ſhews, or cuts the Star's Longitude i in the Ecliptick, 


2. With a Pair of Com paſſes. take the Diſtance from 
the Center ef the Star, to the Carre, of the Hemiſphere : 
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Lay that Diſtance on the Scale of Latitude from the 


ſhall not enlarge | hore; W.. but refer 
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